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UPOZORNENI
PRO MAJITELE, UZIVATELE A OBSLUHUJICi PERSONAL

Tato instalacni a provozni pfiru¢ka obsahuje popis, technické informace a instrukce pro provoz a
udrzbu vrtule V520.

Veskeré Cinnosti souvisejici s provozem a udrzbou vrtule musi byt provadény v souladu s touto
pFiruckou. Cinnosti pfesahuijici svym rozsahem ramec tohoto manualu mohou byt provadény

pouze vyrobcem nebo autorizovanym servisnim stfediskem.

VAROVANI

Veskeré Cinnosti obsazené v tomto manudlu mohou provadét pouze osoby s odpovidajici
kvalifikaci !

NedodrZeni provoznich instrukci a postupl v tomto manudlu, prekroCeni stanovenych provoznich
lhdt nebo vykonovych limitd muze zplsobit nespravnou funkci vrtule.

Vyrobce nebo autorizované servisni stfedisko nenesou zadnou odpovédnost za Skody zpusobené

nedodrzenim instrukci nebo postupl uvedenych v tomto manualu !

SERVISNi DOKUMENTACE

Uzivatel je odpovédny za udrzovani platného stavu této pfirucky dle vydavanych zmén. Platna
revize této prirucky, stejné jako Servisni bulletiny, Servisni dopisy a Servisni rady, jsou volné k

dispozici na www.aviapropeller.cz.

POZNAMKA

llustrace, obrazky a vykresy v tomto manualu slouzi pouze jako pfiklad zobrazovaného objektu a
nemohou byt povazovany za zavazné pro jakykoliv typ vrtule nebo jeji ¢ast.

ZARUKA

Zaru¢ni podminky pro kazdou vrtuli jsou stanoveny v kupni smlouve.



SEZNAM ZMEN

Datum zapracovani zmény do pFirucky doplfiuje uZivatel prirucky. Cislo bulletinu se
uvadi u zmén, které se zavadéji v platnost bulletinem.

Cislo Cislo | Datum vydani Cislo listti, kterych Datum zapracovani
zmeény bulletinu novych listd se zména tyka zmény, podpis
R-74/09 - Kvéten 2009 v8echny 21.5.2009
R-18/12 - Unor 2012 3,6 6.2.2012
R-136/19 - Prosinec 2019 | 3, 4, 5, 6-1, 6-2 4.12.2019
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0. OMEZENI LETOVE ZPUSOBILOSTI

Oddil Omezeni letové zpusobilosti je schvalen EASA dle Part 21A.31(a)3 a CS-P40(b) a
14 CFR Part 35.4 (A35.4). Jakékoliv zmény zavaznych zivotnostnich limitQ, intervall
prohlidek a souvisejicich postupl uvedenych v tomto oddilu musi byt schvaleny.

A. Omezeni zivotnosti
(1) Nékteré dily vrtule mohou mit stanoveny limit celkové Zivotnosti, tzn.,Z2e po
dosazeni stanoveného poctu provoznich hodin (TSN, Time Since New) musi byt

takovy dil vyménény.

(2) V tomto oddilu jsou uvedeny dily s omezenou Zivotnosti vrtuli obsazenych v této
pfirucce.

(3) Neni-li vyslovné uvedeno jinak, jsou dale uvedené limity Zivotnosti dilii shodné pro
v8echny verze vrtuli a kombinace vrtule-letoun-motor.

(4) Dily s omezenou zivotnosti vrtuli fady V520

Dil Zivotnost

List........ ... . ... 2500 hodin
Naboj ...................... 4350 hodin
Pfiruba . .................... 4350 hodin
Pouzdrolistu................. 4350 hodin

VnéjSi krouzek . .. ............ 4350 hodin



0.1

A.

uvoD

Obsah

Tento dokument poskytuje informace o provozu, instalaci a udrzbé dvoulistych vrtuli
Avia fady V520.

Vrtule V520 je uréena pro provoz na letounech s pistovym motorem M462-RF.

Informace o instalaci, demontazi, provozu a vyhledavani zavad jsou uvedeny v této
pFirucce. Doporucuje se s touto priru€kou pouzivat zaroven provozni pfirucku letounu
a motoru.

Generalni oprava

Intervaly provadéni generalnich oprav vSech vrtuli Avia jsou uvedeny v poslednim vydani
Servisniho bulletinu Avia €.1, ktery je dostupny na webovych strankach Avia Propeller na
www.aviapropeller.cz.

Intervaly generalnich oprav se obvykle oznacuji jako Time Between Overhaul (TBO).

Limit TBO je ur€eny provoznim limitem vyjadfenym hodinami provozu a kalendainim
limitem, uvadénym v kalendarnich mésicich. Generalni oprava ma byt provedena po
dosazeni nékterého z téchto limitd, podle toho, co nastane dfive.

Generalni oprava je pravidelny proces provadény ve stanovenych intervalech, pfi kterém
je vrtule rozebrana a zkontrolovana. Poskozené dily jsou opraveny nebo vyménény.
VSechny tésnici prvky jsou vyménény. Protikorozni povrchové ochrany dilu jsou
obnoveny. Vrtule je znovu smontovana, nastavena a vyvazena.

Generalni opravu muaze provést pouze Avia Propeller nebo schvalené servisni stfedisko,
a to v souladu s platnymi revizemi pfirucek pro generdlni opravu uvedenymi v oddilu
~Souvisejici dokumenty*” v této kapitole.

C. Souvisejici dokumenty

(1) Prirucka Avia E-1639 (61-10-39) - Pfirucka pro generdlni opravu vrtule

(2) Priru¢ka Avia EN-1370 (61-10-70) - Pfiru¢ka pro generalni opravu kovovych listu

(3) Servisni bulletin Avia ¢&.1
Obsahuje intervaly generalnich oprav vSech vrtuli Avia. Bulletin je k dispozici na
www.aviapropeller.cz.

(4) Dalsi servisni dokumenty Avia (Servisni bulletiny, Servisni dopisy, Servisni
doporuceni), které mohou souviset s vrtulemi v této pfirucce, jsou k dispozici
na www.aviapropeller.cz.



D. Vyména dila

Pfi vyméné dill z davodu jejich poskozeni nebo ztraty je nezbytné pouzivat pouze
originalni dily. Kontaktujte vyrobce vrtule pro informace a/nebo objednani originalniho
dilu.

POZNAMKA:

Ne v8echny dily vrtule mohou byt ménény v provozu. Pouze nékteré vnéjsi dily jako
tésnici krouzek pfiruby a spojovaci material (Srouby, matice, apod.) mohou byt v provozu
vyménény.

Nékteré dalsi dily mohou byt ménény v provozu pouze pracovniky vySkolenymi a
povéfenymi vyrobcem vrtule.

Kontaktujte vyrobce vrtule pro vice informaci.
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. Vseobecne

DEFINICE A URCENI

Tato pfiruéka je uréena k snodnému porozumenl sloZeni, funkce, montdie, demontdie a oh
sluhy hydraulické vrtule stdlych otdéek typu V 520 s automatick§m reguldtorem otdéek typu

LUN 78171.01.

Vrtule V520 je urena k provozu na jednomotorovém letadle (Z37) s motorem do maoxi-
mdlni vykonnosti 350 k.

Olej, potfebny k pFestavovdni vriulovych listd, je odebirdn z tlakové mazoci soustavy motoru
derpadlem reguldtoru. Mazocl ole] k mazdnl pohyblivich dild ve vrtulové hlovE, vratny alg]
z vrtule a olej unikly netésnosti je odvddén zpét do reduktoru motoru.

Vriule a reguldtor otdéek jsou joko samostatné celky vyménitelné. Dojde-li k poskozeni
jednoho z nich, lze jej vymeénit za novy. Privodni list” nového reguldtoru pfilodit k .24
znamniku motoru® | do ného? je nutno zapsat viménu.

NAZVOSLOVI

K pfesnému porozuménl popisu o funkce wvrtule V520 je v této stati vysvEtlen vyznam
hlavnich ndazvi.

Minimdlni stoupdni vrtulovych listl je nejmensi dhel nastaveni, na kterj miZe byt vrtule
prestavena. Je uréeno mechonickym dorazem v servomechaonismu vlastni vrtule. Minimdlni
Ghel stoupdni lze sefidit pfetofenim listh v pouzdrech po povoleni objimek a je oznaden
na listu a na pouzdru spoleénou ryskou.

Maximdlni stoupdni vrtulovich listd je nejv&t3l dhel nastaveni vrtulovych listi. Je uréeno
mechanickym dorazem v servomechanismu vriule o odpovidd maximdinl dovelené rychlosti
letadla,

Regulované otdcky maximdlni (minimdlnl) jsou nejvyEsi (nejnizsl) otacky, které je moino
nastavit v reguldtoru otdéek pdkou volide.

Pfa'-r‘?ﬁeni otacek je okamZitd krdtkodobd odchylka otdéek nod hodnotu nastavenou regu:
ldtorem pfi zméné reZimu motoru nebo vriule.

Necitlivost je pdsmo otdiek, ve kterém reguldtor otdcek neddvd impuls k prestaveni listd
a vrtule pracuje joko pevnd.

Voli€ (pdka volite) je pdka v pilotnim prostoru, kterou se ovlddd oviddaci kolegko requ-

latoru otdcek a tim se .voll" otdéky motoru v rozmezi od ,zoédtku regulace® (nejnizsi
otacky udriované requldtorem) do poloby _stort” (nejvy3si otdtky udriované reguldtorem).



DOPRAVA

Vrtule V520 se dopravuje ve specidlnf prepravni bedn& (obr. 1), do kterd jsou ulozeny
jednotlivé skupiny. Reguldtor otdéek LUN 7871.01 je odesilan zdroveli s motorem.

Obsah prepravnl bedny vrtule V 520:

Mdazay Pozndmko

2 vrtulové listy

Vrtulovd hlava + krabitka s volnymi
a nahradnfmi dily

Montdinl ndfadi sada ,A” Menf doddvdno u zdloZ. vrtulf

Jednotlivé skupiny jsou zajistény vyztuhami k zamezen] pohybu,

s R

Obr. 1 — Prepravnl bedna vrtule V 520

Je nepilpustné dopravovat bedny nebo i jednotlivé dily wrtule na otevfenjch pledindch
nechrdnénych pfed povétrnostnimi vlivy a ve vozech, v nichz jsou zdrowvef prepravovdny
létky zpisobujici korozi. V jednotlivich piipadech pripousti se vyjimetné preprava demon-
tovanych, pHpadné smontovanych vrtull v mékkém obalu letadlem,

Vrivle, odesflans = wyrobniho zdvadu, jsou konzervovdny bud kratkodobé na 6 mésfcd nebo
dlouhodob& na 12 neho 24 mésicd, podle pfedpisu PA 30.022-61. Doba konzervace je za-



znamendna v balicim protokelu o v zdznamniku vrtule. Bude-li vrtule montovéna na letadin
béhem 48 hodin po odesldni z vyrobniho zdvodu, neprovadi se na ni konzervace. Pied
montdzi na letodlo provést odkonzervovdni podle stati ,Odkonzervovdni®.

Jeli vrtule V520 doprovovina jako ,zdloinl vriule*, zosild se v téie prepravnl bedné,
aviak bez montdiniho ndfodi. No zdloznl vrtuli je provedena dvouroéni konzervace.

Rozméry prepravni bedny W oa 1660 = 420 = 260 mm
Vaha prepraved bedny . . . . . . . . . . . =~ 28 kg
Vaha vrtule v prepravni bedn& ., . . . . . . . . . ~ 775 kg



MONTAZNI NARAD]

Mantazni nafadi je dodavdne ve dvou provedenich: sadao ,A" nebo sado LB

Sada A" absahuje standardni néradi Pro b&in€ prdce; je doddvdna ke kazda vriuli mimo
vrtuli zdloZnich (abr, 2},

Upozornéni: Tato sada je pak spole€nd s montdznim néfadim motoru zatlenéna do ‘man-
tdiniho nafadi celého letadia,

Obr. 2 Montézni ndfadi vrtule Vv 520 — sada A"
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Sernam mantdiniho ndfodi = sada A"

Pof. |Poget| Gislo )
gis. | kusd | klige NazEY 8 ket
1 1 1 Kli€ pro utaZeni upeviiovac! matice vrtule
2 1 2 KIli¢ pro utazeni matice Sroubu abjimky
3 gl 3 KITE pro utaZeni uzaviraciho Sroubu nosné trubky
Pruiny vyjimat pro demontdz pfiruby oteplovace a viozky
4 g 4
z nosné trubky
5 1 ] Kl pro demontdi a utaieni Sroubu vioiky wvrtulového hiidele
5 1 g Kli¢ pro zojigténi hiidele motoru proti protd@eni pfi montdii
vioZky
7|1 7 KIiE pro demontdi o utoZeni Sroubu vdles
8 1 g Stahovak pro demontdi valce
g 1 - Montdzni trubko pro klice 8. 1, 6 a 7
__1.__\_ —— | r— ——s
10 1 - Montdznl trubka pro kliée 6, 1,2, 3, 5a 7
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Obr. 3 — Montazni ndfadi vrtule V520 - soda _B" v bragne

Seznam montdiniho ndfadi — sada B

A

A 1 1 KIi¢ pro utaZeni upeviiovac! matice vriule
2 1 2 | KI& pro utaZenf Eroubu abjimky
3 1 3 KIi¢ pro utafenl uzaviraciho &roubu nosné trubky
4 1 4 Fruiny vyjimaé pro demontss pfiruby oteplovate g viazky

2| z nosné trubky
S |1 5 KIiZ¢ pro demontdz a utaZen! Zrouby vloZky do hfldele moteru
6§ [ 1 [ 6 | k2 pro zaiisten hitdals moroe proti protden! pfi montdzi
_ vlozky

7 | KIE pro demontdZ a utazen! Erouby vilce
8 | 1 _ Stahaviék pro demontdz vélce
g _']’— e Momentovy kli& pro -inEc: B2 3 q 5

10 | - Trubka pro klide & 1,6 a 7

I T Montdzni trubka pro klfSe & 1, 2, 3.5 o 7

12



POKYNY PRO VYPLNOVAN] ZAZNAMMNIKU VRTULE A PRUVODNIHO LISTU
REGULATORLU OTACEK

Vyrobee rugl za vrtuli a reguldtor otdéek po dobu uvedenou v zdznamniku (privodnim list@)
wyrobku. Zdaruka plati oviem za pfedpoklodu, Ze uZivatel vyrobku dbd pokynd téchto pro-
voznich instrukci i pokynd o evidenci virobku, uvedenych v jeho zdznamniku (privodnim
list&}.

Piehled praci, které je nutno evidovat v zdznamniku (pritvadnim list&):

Provedeny vikon Zpusob cvidence
Odkonzervovan! vriule Provedeny vykon, datum, podpis
[raguldtoru otdiek)

Montdz vrtule (reguldtoru) Provedeny vykon, datum, u wrtule wvyr. &is.
na motor motoru a imatrikul. &is. letadla, podpis
Demontd? vrtule {reguldtoru) Provedeny vykon, divod demontdze, podet
7 motoru odpracovanych hodin, datum, padpis
Konzervavani vriule Provedeny vykon, druh konzervace, dotum,
{reguldtoru atacek ) podpis

O3etfeni po 100 provoz, hodindch Provedeny vikon, datum, podpis
Proiténl servomechanismu Provedeny vwykon, datum, podpls

vriule

VEechny druhy zdvad, oprav Provedeny vykon, pfipadné druh zdvady,

a provoznich abnormalit, dotum, podpis

napf. pfekroéeni dovalenych

otdéek, nouzové pfistdni apod.




Il.  Vrtule V 520

DEFINICE A URCEN]

Leteckd wvrtule typu V520 jo levotodivg toind dvoulistd hydraulickd vriule stdlych otadek,
s vyménnymi listy z lehké slitiny, bez proporove polahy. Je uréena pro motor M 462 RF,

Servomechanismus je jednoinny s nucenym prestavovdnim

listd na velké stoupdani, ovld

deny tlakovym olejem od reguldtoru otdéek. Na malé stoupdni jsou listy pFestavovdny
vyslednym krouticim momentem z adstiedivich o aerodynamickych sil.

Zména rezimu motory s ohledem no otdcky, t]. nostaveni uréitfch otdfek vriule & mators,
se provadl oviddacim koledkem reguldtory otatak prastiednictvim pdky {volie otdsek),

vinisténé v pilotnim prostory,

Provozni spolehlivost vrtule e zv¥Eena blokovacim zaofizenim, tzv, _blokovacim ventilem®,
ktery jistl okomZitou polohu vitulovyeh listd pfi ndhlém poklesu tlaku oleje o ramezuje taok

neberpeénému piestaveni vrtulovych [istd na malé stoupdni.
poruse nebezrpednég somovolné prevyieni otdéek,

Toto zafizen| vyluuje tedy pfi

Viechny pohyblivé dily wrtule jsou mazany olejem, pfivddénym do vnitfniho  prostoru

vrtulave hlavy.

HLAVNI TECHNICKE UDAJE VRTULE

TYp - 3 . i :
Zplsob stovéni |istd S
Zpasob préee . . . ., S
Wikon PooETomoo@ o a @ w@ mp w & T
Maximdini trvalé otddky vriule, Pri kterfch je zaruéena jeji

spravnd funkce e 5= e oy vEn o % W s
Maximdlni pfipustné krdatkodobé otdcky vrtule . | |
smysl otdéeni A
Umisténi servomotory . ., . b wn
Lihel vrtulowgeh listd na nordzoe min. dhiu
Uhel vrtulovych listd no nardzee max. Ghlu
Maximdlni rozsoh stavéni: bez nardzky . . .

5 norazkou

Focet listo ., . . . | .
Materidl lista ., | -

Profil listi . :

Maximalni Sitka listd eoouE R 4
Taustka listd na kontralnim fezu (0,75R} .
Promér wrtule BE g e mx m 2
Hmotny moment setrvaénasti vrtule |

Cislo vykresu listy .
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vriule stdlych otdéek
hydraulicky
jednoéinng taing
max. 350 k

T8930 1min.
2125 1/min.
vlevo

ve vriulovd hilava
i

25°

30°

14°

2

lehkd sliting dle
CSN 42 4201.6
F

: 236 mm

145 mm

2700 mm

1,03 kpm sec?
V 5207



Vaha: sucha wrtule T I T T 45 kg

naradi — sada A" . . . , . : . ! . 25 kg
brozna s naradim — sada B . . , . 5,00 kg
yrtule v transportnf bedngé . . . . . . . . . -~ 775 kg
tronsportni bedna prdzdna . . G .. . =~ 2B kg
Rozméry tronsportni bedny ; Soh e w ... 18660 x 420 x 260 mm
Otacky motoru M 462 FR: startovni = . . . . v .. 2450 Tmin,
nomindlni . . . . . . . . 2200 1min.
pracovni N T . 2000 1fmin,
cestovnl . .. 1800 ai 1930 Tmin,
maximdlng krdtkodobd doovolens . . 2700 {2 sec.] Vmin.
Vykon motoru M 462 RF (startovnl) . . . . . . . . 315k-—-2T,
Redukce na wrtuli . . N ¥ 74
Rozsoh regulovanych utu&ak thGI’U S0 .o+ w0 =7730—-2450 Vmin.
Mecitlivost regulagéniho okrubu . . . . . . . . . . =20 ot/min.
Tlak oleje v systému ovlddani: precovni . . . . . . . 5-23 kp/em?
maximadlni . . . . . . 27 kplcm?
Vrtule procuje pi nadmofské wyfce . . . . . . . . 05500 m M3A
pri relativai vihkosti . . 30 - 939

pti teploté okolniho prostiedi {venkcwmhl:} vzduchu‘,l —40° az 440°C

Yrtule pracuje spolehlivé pfi pouziti viech oleji doporugenych

pro motory Fady M 462-RF

Ole] musi vyhovovat viem podminkdm platngch (fednich pfedpisd o olejich pro letecké
matary.

POPIS VRTULE

Vrtule typu V520 je dvoulistd levotoivd vrtule stdljch otaéek, s vyménnymi listy z

lehkea

slitiny.

Skladd se z téchto skupin:

vrtulowy list
vrtulovy naboj
ulozeni listu
servomeachanismus
oleplovad

Vrtulovy list 1 (obr. 4) je vyroben z vykovku lehkych slitin o je zoSroubovdn do ocelo-
vého pouzdra 2. Puluhu listu uréujl poziéni rysky; list je aretovan steZenim abjimky 3,
sroubem 4 a matici 5 {utchovaci moment Mk =6 az 6,5 kpm). Kofen vrtulového listu
B ulésnén gumoyvym krﬂuzkem 6. Poloha abjimky je uréena poziénimi ryskami,

Vrtulovy ndboj 7 zachycuje odstfedivé sily i ohybové momenty vrtulovych listd o pfe
ndsl krouticl moment motoru na vriuli, Pfedni &dst je upravena pro pripevneéni servo-
mechanismuo vrtule, k radni &dsti jo pfipevnéna viozka 8 s undSecimi drdzkomi o kuze-
lovymi plochami pro stfedicl kuzely 9 a 38, Do pfedni €dsti vloZky je zasunut pfedni
ku¥el 9, o kterg se opird pfirubo upeviovaci matice 10, Druhd strana piiruby upeviiovaci
matice se pfl demontdZi vrtule z hfidele motoru opird o pouzdro 17 o pisobi joko sta
howdk wrtule. PruZiny 12 zabrafiuji pfigeni stiediciho kuZele pfi naosouvdni vriule na
hiidel motoru. Do vleZzky jsou v roving osy vrtulovych listd vleZeny opérky 13,

UloZzeni listu se sklada z pouzdra listu 2, vnéjsiho krouzku 14, kulitek 15 a vloiky 16
Ulozeni je zafroubovdno wvndjiim krouzkem do hrdia ndboje o dotaZeno krouticim mo-
mentem Mk = 35 az 40 kpm. Proti povoleni je krouzek pojidtén Sroubem 17, MNastaveni
predpéti v ulofeni wvrtulovich listd je provdadéno Eroubem 18 krouticim momentem
Mk =15 af 2 kpm. Tento Sroub se opird a opérku 13 a je oretovdn pojistkou 2. Utés-
neéni olejového prostoru je provedeno gumovimi tésnicimi krouZky. Prostor mezi vngjdim
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krouzkem a pouzdrem listu je uldsnén gumavou manzetou 20. Na spodni &dsti pouzdra
listu je excentricky umistén Cep, no kierém e nosunute ajnice servomechanismuy .

d} Servomechanismus vrtule e piipevnén k predni &dsti vrtulovéhao ndboje Sroubem 21
krouticim momentem Mk = 25 g; 30 kpm. Proti povolen le aretovdn Sroubem 22 Servo-
mechanismus sestavd z vnéjiiho valce 23 g posuvneho pistu 24, kiery je spojen pistni-
cemi 25, Cepy 26 a ojnicemi 27 s excentrickym &epem pouzdra listu, Pistnice je pFipev-
néna ve vodicim pouzdru 28, kterd je kluzngé ulozeno v prednim viku 29. Stredem servo-
mechanismu prochdzi nosnd trubka 30, v jejimi vrtani je umisténg rozvadécl trubka 31,
V kondlu malého stoupdni je zamontovdna mozaci tryska 32, kterd propoustl malé
mnoZstvi oleje do prostoru vrtulove hlavy. Tim je docileno plynulé vimény teplého oleje
a odstrangéna moznost zatuhnuti oleje v servomechanismu i ve vrtulove hlavé, Navic je
tohoto oleje vyuZito k mazani viech pohyblivyeh dilt vrtule. Z vrtulove hlavy je olegj
odvddén odpadnim kandlem do reduktory motoru. WV pfedni &dsti nosné trubky je
umisténo tev, jistici zofizenl, které se sklddd z blokovaciho ventilu 33, Soupdtka 34
a pruziny 35. Toto zafizeni zaobrafiuje pfi poklesu tlaku oleje pod wréitou hodnotu nevhad-

neému nastaveni vrtulovych listd a tim i nadmérnému zvyieni otééek. Kandlem malého

stoupdni je pfivddén za Zoupdtko 34 nepretrzité tlokovy olej a blokevaci ventil je stdle
otevren. V pfipads, Ze tlak v okruhu klesne pod uréitou hodnotu (pfi poruie ndhonu
reguldtoru apod.), odstréi pruzing Soupdtko a kuliéka blokovaciho ventily dosedne do
svého sedlo a uzavie tok tlokovy prostor servomechaenismu, V tomto uzavfeném pro-
storu drzl olej wrtulové listy v poloze, ve kters byly nastaveny v okamziku poruchy.

Blokavacl prostor je uzavien vloZkou 36 o pojistkou 27,

Nosnd trubka md na obou strandch drazkovdani, Drdzkovéanim na zadni cdsti je nosnd

trubka spojena s upeviovael matici vrtule, pfedni draZkovdni je ureno pro nasunutf

montdiniho kiite. Tésnéni viech pohybovych &dstl je provedeno gumovymi tésnicimi
krouiky.

¢) Oteplovaé 39 je uréen k tepelné izolaci servomechanismu vrtule. Je nasunut na predni
cast vrtulového ndboje a utésnén qumovym tésnicim krouZkem. Spojeni oteplovade se
servomechanismem je provedeno Sroubem 40 a prirubou 47, kterou je dotladen k vdlci

koliky 42 zapadla do atvord v oteplovadi | ve valei 23, Tim ie zojisténo upeviiovac
matice vrtule proti uvelnéni. Sroub 4n Je zajistén proti uvolnéni pojistkou 43.

I} Viozka vrtulového hfidele ig zamontovdna do vrtulovéha hildele g prevadi tlakovy olej
z hridele motoru do vrtule. Ve vioice jsou vrtdny 3 kondly — kandal velkého stoupdan,
kondl malého stoupdni a kandl pro odpaod oleje 2 vrtulove hlevy. Wlozka je pfipevnéng
Sroubem 45 krouticim momentem Mk = 5 a3 § kpm, ktery je zajistén pojistkou 46, Mezi
Celni plochu vieiky a hfidele jg vloZen hlinTkovy tésnici krouiok 47

Pozndmka: Dily pos. &is. 44, 45, 48 a 47 jgou souddstmi motoru.
CDKONZERVOVANI

U wrtull, které jsou uréeny k montd#i na letadlo bé&hem 48 hodin po odesldni z vyrobniho

zavodu, se konzervace neprovadi; proto je neni tieba odkonzervovat,

Odkonzervovdni nakonzervavané vriule provést takta:

al Vrtule se Bmésiénl konzervaci:
Vne[si plochy ogistit hadfikem, novlhéenym v technickém benzinu (viz ddle ,Upo-
zornéni").

b} Vriule = 1=2roéni konzervaci:
Vrtulovou hlavu postavit na podlozku {oteplovadem nahoru) ulozenou v nadobs, do nis
bude zachycovina kenzervaén! latka a Cisticl prostfedky, Konzervaéni vazelinu setfit
s pavrchu vrtule dfevénou Skrabkou; &istou a suchou utérku navlhéit v Zistém benzinu
a setfit s povrchu zbytek kanzervaéni vestvy.

Upozornéni: Pfi omyvanl pouzder uloZeni listi piisn& dbdt na te, aby benzin nezatekl mezi

pouzdro a wngjE krouick ulozeni, tj. do mista, kde je tésnicl gumovy krouiek, MNebobtndni
tohoto tésnéni miZe zpisobit ztizend prestavovdni vrtulovich listd a snizuje trvanlivost qumy,
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K emyvdni pouzivat Gistého neetylizovondho technického benzinu, distou vriuli po odkonzer
vovani pretfit lehce victenovim olgjem.

Vrtulové listy odkonzervovat tymi zpasobem. Datum odkorzervovdni rapsot do zaznamniku
vrtule.

MONTAZ VRTULE NA MOTOR

Pred montdil vrtule na motor je tieba nejdfive provést vniisi problidku wrtule o piekontro-
lovat jeji dplnest. O viech zjisténych zdvaddch o poskozenich informovat dodavatcle.

Priprava vrtule

Vrtule musi byt odkonzervovdna dle steti ,Odkonzervovani'. Vrtulovou hlavu poloiit na
Cistou mékkou podlozku (obr. 5) nebo nejlépe na montéini kozlik, jok je zndzorn&no na
obr. 12,

Klicem & 2 s montdzni trubkou vyiroubovat z vrtulového néboje polyamidovou zdslepku 53.
Potom postavit vrtulovou hlavu jednim z pouzder na mékkou podiazku podle abr. 6. V' predni
€asti vrtulové hlavy odjistit pojistku 43 a kliGem & 3 pomocl montdini trubky povolit sméa-
rem doleva a vySroubovat uzaviracl Sroub 40. Pruinym vy|imaZem (klic . 4} stdhnout pfirubu
oteplovade 47 z nosné trubky vriule 30,

BTR l ]
S . - i
Ilg I "I;

\ /

]
P LA e Vr P i P

Obr. 5 — PoloZeni vrtule po vyjmuti z pfepravni krabice
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Obr. 6 — Pripravo pro montés vrtuloyve hlavy na motor

Obr. 7 — Vloika pro rozvod tlokevéhe oleje do witule
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MontdE volnyeh dild no hiidel motaru

Drazkovony hiidel motoru ofistit a pfesvadéit se, zda mdé spravnd ustavenou vlozku 44
{obr. 7) pro rozvod tlokovéhe oleje do vrtule.

Poznamka: VioZka je pfitazenc Sfoubem 45, pojigténym pojistkau 46, Mezi éelni plochu vioZky
a hiidele je vlozen hlinikovy tEsnici krouiek 47, Vloika je sou@dsti motoru. Pro prip. de-
montdz a montd?z této vieZky poufit klice &, 5 a & § 7 ndradi vriule.

Do drazek cisté viozky nasunout pedélivé tésnici krouzky 48 0 49 z volnych dila vriule (obr. B).
Potom nasunoul na hiidel oz k matici |oziska kuzel 50, podlofku 57 a gumavy tésnici krou-
fek 52, rovneE = volngch dild vrtule. Dily musi bt odkonzervované a disté

Montai vrtule no hridel motoru

Fri nosazovadni vrtule na hfidel motoru je tfeba zochovat spravnou polohu hfidele, kterd neni
libovolna. Sprdavnd poloha je ddna nastavenim &iroké mezery v drdzikovdni naboje vriule proti
hlavé pojistného Sroubu (Sroulb pro zajidténi viozky hiidele motoru), wyEnivajici v zubové
mezefe drdZkovdnl hiidele motoru,

Vrtuli je tfeba na hiidel motoru nasouvat opatrng, af upeviiovael matice 10 (obr. 4) narazi
no zdvitovou &dst motorového hiidele,

Upozornéni: PFi prudkém doraZeni vrtule by mohl byt poSkozen zdvit hiidele i upeviiovac
matice, coZ by mohlo zplsobit zadfeni tohoto zdvitu a tim i zniceni reduktorového hfidele.

Ma drazkované ukonfeni nosné trubky 30 (obr. 9) nasadit klié & 1 s montdZnimi trubkami
o upeviiovaci matici Eroubovat smérem doprova. Vrtuli dotdhnout momentem Mk = 35 a3z
40 kpm @z po montdzi vrtulovych lista. Pfi dotahovdni zamezit protd€eni vrtulového hridele
plidrienim za vrtulové listy. Na kligi &. 1 je vyryta pomocnd montdini ryska, kterd se musi
po dotoZeni vrtule kryt s osou nékterého ze Sesti poziénich otvorl na oteplovaéi 39 o ve
valei 23,

Obr. 8 — Nasunuti t&snicich krouzkl, kufele a podlozky
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Obr. 10 — Maontdz pfiruby oteplovade




Montdi priruby oteplovaoée

Ma drdikované ukongeni nosné trubky pok nasuncut pfirubu oteplavace 471 (obr. 10} tok, aby
jeden z pozicnich kolikd pfiruby zapodl do otvoru, jehof osa se kryla s ryskou na kIiZi Do
predni &dsti piiruby vieZit pojistku 43 o pfirubu upevnit uzovirocim Sroubem 40 krouticim
momeantem Mk = 4 ai 45 kpm.Pro pfitaZeni pouZit kli¢ €. 3 s montdini trubkou. Po dotaZeni
Sroub zajistit ohnutim jozyéku pojistky.

MontaZ vrtulovych listd

Z wrtulovych pouzder vyjmout polyetylénové zdslepky 54 [obr. 5). Vnitfnl €ast pouzdra listu 2
a valecovou €dst [ zdvit vrtulového listu 1 vytfit do sucha, Na vrtulovy list navléknout gumowy
tésnici krouZek & [obr. 17}, ulozeny ve volnych dilech vrtule a list zofroubovat do pouzdra
listu (levoto&ivy zdvit). Pro usnadnéni montdie potfit mirné gumovy krouzek vazelinou nebo
grafitovym tukem. Po zaSroubovani listu kryje se ryska ,a" s ryskou 0" no kuZelové plose
pouzdra listu o spodni okraj rysky ,a" musi byt o v horniho okraje pouzdra listu nebo max,
1 mm nod ckrojem. V této poloze aretovat vriulovy list objimkou 3. Objimku pfitladit k osa-

Obr. 11 — Montaz vriulowych listi
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Obr. 12 — Kozlik pro poloieni vrtuls

zeni na hornim okraji pouzdra listu o natodit tak, aby ryska ,b" na objimece se kryla s ryskou
<G no vdlcové édsli osazen] pouzdra liste. V této poloze stdhnout objimku Sroubem 4 o ma-
lici 5 krouticim momentem Mk = & a3 85 kpm. Prati poveleni pojistit moticl zdviackou
4« 30 C5N 02 1781.02.

K utaienl matice pouzit klig & 2 o montdsni trubku s drzadlem nebo momentovy klig.

Upozornéni: Pred montasi vrtulovych listd prekontrolovat, zda vyrobni &islo vrtule vyraiend
na Stitku u vrtulového ndboje souhlosi « vyrobnim &islem oznadenjm &ervenou barvou na
telni plose vdlcové &dsti vrtulového listu. Na této celni plose je fervenou barvou vyznoBeno
téz montdzni &islo a to bud ,1" nebo «2". Tato &isla jsou vyroFeno toké na predni Edsti
hrdel ndboje. Listy zamontavat tak, aby montdini &isla vrtulovich listd i hrdel ndbaje byla
shadnd. Upozoriivjeme, ze nedodrieni téchto pokyni by mélo za nasledek ztizeny chod
a treseni vrtule v provozy, pfip. poikozeni celého motory.

Montdz vriule a virobni &islo motoru s imatrikulaénim &islem letadla zapsat do zdzriomniku
vriule.



DEMONTAZ VRTULE Z MOTORU

V' predni casti vrtulové hlavy odjistit pojistku 43 (obr. 6) o klicem & 3 pomoci montdzni
trubky povolit uzoviraci Sroub 40 smérem doleva o wydroubovat ho. Pruingm vyjimagem &. 4
stdhnout plirubu oteplovade 471 2z nosné trubky wvetule 30, No drdikovang ukonéeni nosné
trubky nosadit klic € 1 o pomoci montdinich trubek povolit smérem doleva o vySroubovat
upeviovaci motici vrtule 10 {(obr. 4) s hiidele motoru.

Pozndmka: Vrtule je pfipevnéna noa hfidel motoru pfednim a zadnim kuZelem a maticl, kterd
je konstrukéné feSeno tok, Ze pfi vySroubovon! zastdvd funkei stohovdku, M&li byt vrtule
uskladn&na nebo odesldna, je tfeba demontovat vriulové listy oponym zpisobem, nez jok
byle popsdne ve stati Montdz wvrtulovyeh listd", Pouzdra vriulovych fistd ihned chrdnit
polyetylénovymi zdslepkami 54 [obr. 5).

Pii povolovdni vrtule zamezit protacent hiidele pfidrienim za vriulové listy.

Je-li upevifiovaci matice zcela vySroubovdno e2 zdvitu hiidele motoru, lze vrtuli lehece a opa-
trné stahnout z hiidele. Vrtuli nebo vrtulovou hlavu poloZit na kezlik (obr., 12}, aby se ne-
poékodila pouzdra nebo oteploveod.

Ddle je tfeba namontovat opét pfirubu oteplovage o uzavirocl Sroub s pojistkou (viz ,Man-
ta: pfiruby oteplovace”). Do zodnl &dsti vrtulového ndboje zodrouboval polyamidovou za-
slepku 53. Po demontdzi vriule sejmout z hfidele gumovy t&snici krouZek 52 (obr. 8), pod-
lozku 57, zadni kuZel 50 o tésnicl krouZzky 48 o 48 z vloiky v hiideli motoru. Vaolné dily
vrtule opét ulozit. Demeontdaz vriule zopsat do ,zdznaemniku vrtule® Vrtuli pfipravit k usklad-
néni nebo odesldni,
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lll.  Reguldtor otacek vrtule LUN 7811.01

DEFIMICE A URCENI

Reguldtor otdéek vrtule LUN 781101 je indirektni odstfedivy reguldtor s jednoginnym zesi-
lovacim prvkem, ktery za pomoci hydroulického servopistu provddi pfestovovdnl vrtulovych

listh tok, aby vykon motoru byl absorbovan wvrtuli
volicem.

HLAVNI TECHNICKE DDAJE

smér otdéeni pfi pohledu na reguldter ze strony ndhonu .
Zarugeny rozsah otdek hnaciho hildele reguldtory, pii kterém je
zorudend spravnd funkee vrtule . . . .

Redukece na ndhonu reguldtoru T

Tlak oleje na vstupu do reguldtaru .

Maximadlni tlak vytvdieny requldtorem . "

Vykon Eerpadla reguldtoru pfi vstupnim tlaku 5 kp/cm?, atadkdch
hnaciho hfidele 2300 1/min., protitioku 15 kp/em? a teploté oleje
e o T T A e

Mecitlivost {laboratorni) vlastniho reguldtoru v rovnovains paloze
v celém rossohu regulovanyeh otdéek

Hozsah ovlddaciha koleZka z polohy ,start” do polohy ,zatdtek
reguloce” (od nardazky k nardice) § oo el ms i o

Maximdlni wykon odebirany reguldtorem pfi otadkdch hildele regu-
latoru 2550 1/min. a pfi maximdlnim tlaku 27 kp/em?

Vaha suchého reguldtory otddek

Regquldtor pracuje:

do nodmofskd wyky . . . . .

pii relativni vihkosti okolniho prostfedi

pii leploté venkovniho vzduchu . h T

FOPIS REGULATORU OTACEK

vidy prdvé pfi otdckdch nastavenych

vpravo

1730 ai 2450 ot/min
[ motoru)

1,045

5—7 kpfcm?

27 kp/cm?

min. 9 |itrd/min.

= 10 ot/min., hnaciho

hridele
max, §5°

05 kw
mox. 1,9 kg

5500 m MSA
30 aZ 98 %,
—40° @i +40°C

Reguldtor otdéek LUN 7811.07 {obr. 14) se sklddd ze zubovéha terpodla, odstfedivého otdé-
koméru (roztéiniku), pruZiny zesilujiciho prvku, pfepoustéciho {redukéniha) wventilu a me-

chanismuo ovlddani.

Téleso reguldtoru se skldda ze tfi Gasti: priruby 1 {spodni dil), vlostniho télesa reguldtoru 2
(stfedni dil) a vika reguldtoru 3 (harni dil). VSechny t7i dily jsou zhotoveny z lehké slitiny,

zlepseni kluznych vliostnostl funkénich ploch je
vdnfm.

docileno antifrikénim chromovym eloxo-
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Obr. 13 — Reguldtor otdéek LUN 7811.07

Pfiruba reguldtoru spojuje reguldtor s motorem jok mechanicky tak i hydraulicky. V télese
reguldtoru je umisténo zubové Eerpodlo a pFepoustéci ventil. Ve viku reguldtoru je umistén
roztéznik reguldlory o nod nim mechanismus ruéniho ovldddni. Na pfirub& reguldtoru je
centraZ k ustaveni reguldtory no motor. Pfiruba md Ctyfi otvory: jeden otvor pro vstup
tiokového oleje z motoru do erpadla reguldtoru, druhy otvor, ti. kandl velkého stoupdni,
spojuje prostor Gerpadla reguldtoru se servomechanismem vrtule, tfeti otvor slouz pro vy
stup odpadniho oleje netésnosti reguldtory do duting o Etvrty otvor spojuje prostor tlako-
veého oleje za Eerpadlem o vrtull (s mechanismem blokovaciho ventiiu].

V prirubé a télese reguldtoru se otd@i hnaci hiidel 4, zhotoveny z jednoha kusu, s ozubenym
kolem Eerpadla. V dolni &dsti hnaciho htidele je ndhon s evolventnim ozubenim, ktery zo
podd do ndhonu v motaru. |nané kolo 5 Eerpodly s otddi na Eepu 6, nolisovanem v piirube
reguldatoru, Uvnitf télesa Eerpadla jsou nad sebou dvé soustiednd wybrdni (ndkruiky), z nichz
dolni je spojeno kandly s Zerpadlem o pFepoustdcim ventilem 7 a hornf s kandlem velkého
stoupdni. Z vytlagného tlakového prostoru Gerpadla proudi olej do dolniho vybrani {nd
kruiku) télesa o ddle dvémao otvery v hnacim hiideli do mezingkruzkového prostoru Soupdtka
8, ddle do kandlu pod pfepoustéci ventil a koneénd do kandlu spojujiciho reguldtor s bloke
vim ventilem vrtule .

Pfi pferuieni odbéru oleje vriuli, tj. v rovnovazné poloze, kdy vriulové listy nejsou prestavo
vany, tlakovy olej z Zerpadla reguldtoru stlodi Soupdtko 9 pfepoustéciho ventilu a olej cir
kuluje dutinou €epu 6 zp&t do sdni &erpadla, tj. do vstupniho kandlu piruby reguldtoru
V stfedni &dsti Sepu je mazoci otvor pro kluzné uloZeni hnaného kola cerpadla.

Priruba a téleso reguldtoru jsou spojeny dvéma Srouby a vzdjemng vystfedény dvémo po
zitnimi koliky., Mezi abéma t&lesy je t&8snénf 10.






Prepoustéci ventil 7 je uloZen vadorovnd v LElese reguldtare, Predpéti pruzing 11 se reguluje
vickem ventilu 12, pod ktery se ukladaji tésnici kKrouzky 13 rienyeh tlousték. Hnocl hidet o
md pfesny lapovany otvor 2 8 mm, ve kierém se s velmi malou rodiding vili pohybiise fou.
potka 14, majici we stiedni Easti jeden funkéni ndkruZek 15, Tento ndkruiek prkevvd of
radidini otvory v hnacim hiideli, spojujici Mmeaindkruikovy prostor Soupdlka s kandlem val
keho stoupdni. V zavislosti nd poloze tunkéniho nakruiku soupotko vzhledem k témila ofvs
thm maze tlakovy olej proudit t@mito atvory bud z reguldtory do servomechanismu vrisie
nebo uvelfivje pritok oleji, vytlaGovanému servomechanismem do stfednihe vrtani hraciha
hridele a do motoru olverem v Soupdtku jako vratng ale].

Hornl kenec hnooho hiidele reguldtoru ma dvé undec plosky pro uchyceni kanzoly 8
odstiedivich zdvazl 17, uloienych ve volnych cepech 8 (loziskovych jehidch), klerd jsau
pojistény proti wysunuti pojistnym krouzkem 19 Konzola e pojisténa pojistnym pérovym
krouzkem 20, uchycenym v drazee hnactho hiidela.

Ma hornim konci Soupdtka je pomoci éepu 27 upevnéno opérka pruiiny 22 a radidln kulie
kové lofisko 23 Na opérku pruZing tlad kuzelovd pruging 24, {ei’f horl konec so opird
do orubaného pouzdra volite 25,

Spodnl Edst zdvail se opird pii reteci hiidele reguldtoru o horni krouick kulitkavého lafiska,
takZe Soupdtko reguldtoru se nalézd stdle pod tlakem, @ to bud pruziny anebo odsifodivich
zavgzi

Qzubené pouzdio volice 25 zabird czubenim do hiidelky volite 25, jejiim? otdéenim se aolhy-
buje nahoru nebo dold a Um méni i pfedpati kuielove pruziny. Zménou predpéti pruiing
s zméni polet zvolenych otddek motoru udriovanjeh requlétorem. Otdéeni hiidelky valice
=& provadl otdfenim oviddaciho koletke reguldtory 37, Hiidelko volife B tdsndng dvemn
kozenymi krouzky 28, stlagovaenymi pruZinami 289, Koletke md po obvodd drazku pra uchy
ceni lana 35 Lang je orelovdno pojistnym Sroubem 30 s motici 36, prochdzi pak da kabinyg
pilola a je spojeno s pokou volife Startovnl (maoximalni} otacky se sefizuii Sroubem 47
na kiery nordil startovnl zordike 22 eovilddaciho kaoledka. Kromé toho je avlddacl ko'ertkn
opatfeno zardikou zafdtku regulaoce 33 (1f. zardzkou pra vymezeni nejniziich reguiovanyck
otadek),

ODKONZERVOVAN] REGULATORL

PTi odkonzervovdni hydroulického requldtory atafek propldchrout viitin prestory cistyr
leteckym olejem MS 20, ohfdtym na 70 of 90° C a pfitom ctacet hracim hfidelem. Vnéiz
plochy ofistit &istym hadikem novih@enym v technickém benzinu a vysuEt suchgm
vzduchem,

Obr. 14 — Rez reguidtorem otdaéek LUN 7811

1 = piiruba 2 — téleso reguldtorw

3 = viko 4 — hnaci hfidel

5 — ozubené kolo erpadia B — Cep kolo éerpadla

7 — prepouitéci redukéni ventil B — mezindkruZkovy prostor Soupdtka

89 — Eoupdthe prepoustéciho ventilu T — tésnenl mezi pfirvbou o 18lesem

11 — pruZing pfepouitéciho ventilu 12 — vi€ko prepouitdciha vent!lu

13 — tésnici krowiky picpouitécibo ventily 19 — Houpdtko regulotcru

15 — funkini ndkruzek Soupdtka 18 — konzola se zdvoilmi

17 — odstfediva zdvaii 18 — jehly konzoly

13 — pojistny krouzek jehel konzoly 20 = pojistny krouzek kenzoly
21 — dep Soupdtka 22 — opérka pruZiny

23 — kulikové loZisko 24 — kuZelovd pruiing
25 — pouzdra valice 26 — hridelka volice
27 — wovladac] koledki 28 — 18snici krouZek ¢ kiize
289 — pruZina 30 — pojistny Sroub
31 — Sroub pro sefizovdni startovnich otdfek 32 — startovni zaraika

33 — zardzka minimdlnich requlovanych 34 — matice k pojisténi startovnl zardzky

olacel 36 — malice pojistinghao Sroubu ovlddoc ho

35 — ovladaci lono lena

3
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Obr. 15 — Montd? reguldtoru na mator

Pozndmka: K omjvani pouzit &istého neetylizovaného technického benzinu. PF omyvani
nesmi benzin vniknout do prestoru requldtoru, Piirubu reguldtoru je nutno po odkonzervovdni
chrdnit ochrannjm krycim vickem. Cisty reguldtor otdéek po odkonzervovdni lehce pretiit
motorovym alejem.

Po adkonzervovdni uchovdvaot requldtor max. 24 hodin.

Ddkonzervovani zapsat do Privodniho listu" pristroje.

MONTAZ REGULATORU NA MOTOR

Pred montazi regulatory no motor je tfeba provést vngjsi prohlidku o zkontrolovat dplnost
pistroje. O wiech zjisténych zdvadach o podkozenich informovat dodavatele. § pfiruby na
reduktoru, uréené pro montdz requldtory, sejmout kryel vicéko, Plirubu prohlédnout, nama-hi
povrchove zdvedy a ofistit hadfikem nomogenym v &istém benzinu.

Z priruby reguldtoru sejmout ochranné kryof vigkao, prckontralovatl dosedaci plochu a cen.
tréz, nemdli povrchové zdvady, joko ranky apod. Reguldtor musi byt odkonzervovan dle
stati . Odkonzervavani”,



Pak nasunout na o¢isténou pfirubu reduktoru pfedepsané tésnéni 1 (z volnych dild reguld.
toru) a nasodit reguldtor otdcek. PFi nasazovdni dbdt, aby drézkovdni (ozubeni) hnaciho
hiidele zapadlo s dostaotegnou vili do mezikusu ndhonu v motoru (volnd redukéni vioika
v reduktoru) a hlavng, aby se nepfiéilo.

Montd zreguldtoru zapsat do Privodnhio listu® pfistroje.

DEMONTAZ REGULATORU Z MOTORU

DemontdZ reguldtory z motoru provddét takto: Odpojit ovlddaci lano o odsroubovat matice,
sejmout podloiky a zdvlacky. Reguldtor mirnym poklepem z obou stran uvolnit a sejmout
opatrné z reduktoru. Dosedacl plochu pfiruby reguldtoru s centrdil chranit ochrannym
vickern uloZenym ve volnych dilech. Volné dily reguldtoru (t&snéni, matice, podlozky a zd-
viacky) vloZit do papirového sdéku.

Montdz reguldtoru zaopsat do Privodniho listu® pfistroje.
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[V. Provozniinstrukce

POPIS CINNOSTI

Cinnost vrtule stdljch otddek je mozno charakterizovat takto:

Pfi jakékoliv odchylee od nastavenych otdéek wysild reguldtor otdéek impuls do servo-
mechanismu vrtule, ktery zménou nastaveni vrtulovgch listd uprovuje otdéky motoru na
zvolenou hodnotu. PFi zvysen! otddek se vrtulové listy pfestovi na v&tSl, pfi sniZeni otddek
na menii stoupdni. Po dosazeni nastavenych otdéok se mechanismus requldtare vratl do
stfednl — rovnovainé polohy., V pfedchozi &dsti této priruéky bylo popsdno konstrukéni
proveden! vrtule a reguldtoru otdéek, K snaziimu porozumeéni éinnosti reguldtory o mecha-
nismu vrtule jo v této stati uveden podrobny popis &innosti vriule, doplngny prisluinym
schématem.

Rovnovazny stav (obr. 16)

Pii rovnovainém stavu jsou otdéky motoru shodné s atéskami nastavenymi volifem otdiéek
1, a proto je i odstfedivd sila zdvail 2 reguldtoru v rovnovdze s predpétim pruziny 3, stla-
Cované pouzdrem voliée a prostfednictvim ovlddaciho koledka a poky volite u pilota. V této
rovnovding poloze je kondl 5 velkého stoupdni pootevien ndkruikem Zoupdtka 6 jen na-
tolik, aby byla udriena rovnovdha mezi tiakem oleje na €elni plochu pistu servomechanismu
vritule {stavéni na velké stoupdnl} a silou od odstiedivych a serodynamickyeh sil vrtulového
listu, plsobicich opaéng (stavéni na malé stoupdni). Ostatni tlakovy ole] dodavany cer-
padlem 7 regulatoru je odvddén pfepoustécim ventilem 8 reguldtary do sdni jeho erpadia.

Popis Einnosti pii zvyieni otdéek

Zvysl-li se otatky motoru nad zvelenou hodnotu, zvysi se i odstiediva sila zdvaii 2 roztés
niku, které pfesune Soupdtko 6 proti prusing 3. Tim je spojen stfedni prostor Soupdtka
s kandlem 5 velkého stoupdni, do kterého proudi tlakovy olej, doddvany Eerpadlem 7
reguldtoru. Timto kandlem je tlakovy olej pfivadén do kandlu velkého stoupdnf v reduktoru.
Pres krouzkovy systém a kandl 9 vloiky 10 v hfideli motoru proudi olej déle viozkou 11
ve vrtuli k blokovacimu wentilu. Kulika 12 blokavaciho ventilu ja tlokem olejo adsunuta
o olej proudi kandlem 13 do prestoru ,A" pod pistem servomechanismu.

Pasobenim tlaku na Eelnl plochu pisty posouvd se i mechanismus s ojnici 15, ktery pfe-
stavuje vrtulové listy na velké stoupdnl, &imz se zvétiuje | vikon absorbovany vrtuli a otdEky
zacnou klesat. Pfestavovdni vrtulovych listd je ukonéeno v okomiiku, kdy zmensujici se
odstfediva sila zdvail 2 regquldtoru, v disledku klesajicich otdéek, se vyrovnd s predpétim
pruziny 3 ¢ nastane opé&t rovnovdind poloha,

Fopis Einnosti pfi sniZeni otdcek
Snizi-li se otétky motoru pod zvalenou hodnotu, sniZi se | odstiedivd sfla zdva3l 2 rozts:-

niku a pruiina 3 pfesune Soupdtko B smérem dolil, &ims se spoji kandl velkého stoupdni 5
5 odpadem oleje.

a0
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JelikoZ blokovaci ventil vrtule |e stdle pod tlakem oleje pfivadéného druhym kandlem 16
z cerpadla regulatory (z mezindkrufkového prostaru Soupdtko ve vystupu oleje z cerpadia),
kulicka 12 ventilu je stlagena pistem 17 a prostor A" pred pistem 14 je spojen s kandlem
velkého stoupdni 5.

Olej z prastoru ,A" vrtule je tedy vtladovén pistem 14 silou vyvozenou krouticim momentem
adstredivych aerodynamickyeh sil vrtulového listu pres blokovaci ventil kolem kulitky do
kandlu velkého stoupani o ddle pok stiedsm Zoupdtka 6 o hiidelem reguldtoru 18 do
prostoru reduktoru. Vrtulové listy se prestavuji ne malé stoupdni o otdEky se zvyZujl. Pre-
stavavanl vrtulovych listh (zvysovani otagek) se ukonél v tom okamziku, kdy zvétiujici se
odstfedivd sila zdvaZi v reguldtoru se yyrovnd predpé&tim pruZiny

Cirkulace oleje a mazdani

Aby se zabrdnilo zatuhnuti oleje v servomechanismu vrtule a ve vrtulové hlove, je pfivddan
kandlem ,malého” stoupdni 16 do prostoru foupdtka 17 blokovaciho ventilu neustdle teply
tlakovy olej. Mald &dst tohoto oleje prochdzl mazaci tryskou 19 do vnitfniho prostoru vrtu-
lavého ndboje. Tim je docileno plynulé vymény teplého oleje o novic je tohoto oleje vyuZito
k mazdni viech pohyblivych dild mechanismu vrtule. Totoe uspofdddnl zvyiuje podstatng
Zivotnost pohyblivgch dild o wyluduje jokoukoliv obsluhu a ddribu pozemnim technickym
persondlem. Z prostoru vrtulové hlovy je maozaci olej odvadén odpadovim kondlem 20 do
skfing motoru.

Jistici rarizeni

Provozni spolehlivost vrtule V 520 je zviiena blokovacim jisticim zafizenim v servomecha
nismu vriule. Toto jistici zafizenl zabraodiuje pfi ndhlé ztrdté tloku oleje nadmérnému zvideni
otacek vrtule; kulicka blokovaciho ventilu 12 {obr.4) okamiité uzavie prostor ,A" pfed
pistemn a zabrdni pfestavovdni vrtolovych listl no mensi stoupdni,

SERIZENI A KONTROLA CINNOSTI

Sefizeni

Po namontovdni vrtule o reguldtoru otdéek provést sefizenl o kontrolu &innosti. Nejdfive
zapojit ovlddaci lano 35 mezi oviddacim koletkem 27 requldtoru o pdkou volide 37 —
v pilotnim presloru. Pfitom je tfebo dodriet tento postup (obr. 17):

1. Paku volice 37 v pilotnim prostoru nostavit do polehy ,start” (maximdini otatky) o to
tésné pred doroz (z divodil propruzeni lan) asi 5 ai 10 mm (viz obr. 17).

2. Na ovlddacim kole€ku 27 reguldtoru uvolnit pojistny sroub 30 maticl 36 pro uchyceni
o aretaci lana.

3. Ovladacl koleZko reguldtoru otofit do vyznofené polohy ,start” (maximdlni otdgky);
stortovnl zardzka 32 ovlddociho koledka musi byt v doteku se startovni zardikeu 31
{tj. sefizovacim Sroubem) na ndlithu viko reguldloru.

Pozndmka: Reguldtor md startovni otdcky prakticky sefizené jiz ve vjrobnim zdvodé.

4. Do drdzky ovlddaciho koletka vioZit ovlddaci lano tak, aby prochdzelo celou plochaou
vyfezu do pojistného Sroubu 30,

3. Vypnout ovladac! lano v droku dle pfedpisu o zkontrolovat polohu ,start® ovlddaciho
koleCka reguldtory o pdky vaolide; pfi této poloze j& nutné, aby ovlddaci koledka bylo na
mechanickém dorozu o pdka voliGe tésné pfed dorazem (5 @z 10 mm).

6. Utdhnout samojistnou matici 36 pojistného Sroubu 20 pro areteci lana.

Po koneéné montdil provést kontrolu oviddani requldtory, které musi vyhovovat témto
podminkdm:

a) avladdni musi byt plynulé o bez mrtvjch chodd, lano nesmi prokluzavat,

b} eviaddni musi byt somosvorng, ale nesmi mit Jtuhy chod”,
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¢} pri pohybu pdky volice z polohy ,start" do polohy za&dtek reqgulaoce” mda zardika 33
na ovladacim kolecku narazit no ndlitek télesa zadniho vika diive, nes pdka wvolite
na panel ovlddani {anebo soudasné)

Cedvzdusnéni

Dfive nez se provede kontrola &innosti vrtule po prvém namontovdni [vrtole | reguldtaru)
na motor, je tfeba pfi motorové zkougce vriuli odvzdusnit,

Odvzduinéni se provede tok, ie po prohfdti motory se provede 10 cykld, t. 10 pfestaveni
paky volice a tim i wrtule 7 poichy ,start” do polohy ,zaédtek regulace* o zpét.

Kontrola €innosti o sefizeni
o) Pfi motorové zkousce

Pfi plném plynu presunout volic z polohy ,start” do polehy ,zofdtek regulace® (k me-
chanické zardice na reguidtoru) o zpet: otdagky musi klesnout z hodnoty pro plny plyn

Obr. 17 - Sefizeni ovlddani reguldtoru



{2450-20 Vmin.} nae hodnotu pro ,zaédtek regulace” (eca 1730 Vmin), a pie o vraceni
pdky zpét se musi zvyEit na pavadni hodnatu,

b] Zo letu
Prvni start se doporuéuje provést s volidem nostavenym na otdéky o 100 a# 200 1/min.
mensi nez startovni. Teprve po dosaZeni bezpeéné v§iky pfesunout voli@ na startovni
otdcky. Maximdlni otdtky musi byt 2450 + 20 Vmin. PH zméndch dopfedngch rychlosti
(bez zmény pfipusti motoru) musi byt nostavend otdéky udrfovdny s piesnosti = 19
V' iddném pfipadé nesmi nastat trvalé kolisdnl otdéek (dynamickd nestaebilita).

Upozornéni: Nedosohuje-li motor pfi plném plynu o s volidem v poloze ,start” piedepsandg
otatky nebo je ev. pfetddl, nutno sefidit startovnl zard®ku 31 (obr, 17) — sefizovaci
sroub sc samojistnou matici na viku regulgtoru. Otogenim sefizovaciho Sroubu o 1 atdéku
doleva (doprava) se otdéky zvyal (sniZf) osi o 15 az 20 1min. Po sefizeni neopomenout
sefizovaci Sroub pojistit samojistnou matic,

Fo kontrolnim letu provést kontrolu tésnosti vrtule (vrtulové hlavy a ulozeni listd) o tés-
nosti reguldtoruy na dosedaci ploSe a kolem i8snicich podlozek u pfepoustéciho ventilu.

PROVOZ

Motorovd zkouska

Spouiténi a motorovou zkouiku provést pii nostaveni paky volife v poloze .start® (maxi.
malnl otdcky). Po prehfati motoru a po provedeni dkond pfedepsanfch pro motor provést
kontrolu Cinnosti regulace: pfi plném plynu pfestavit plynule pdku velice z polohy _stort”
do polohy _zoCatek regulace” a zpét. Otacky musi klesnout z hodnoty 2450 = 20 1/min.
no hodnotu cca 1730 Vmin., o pfi vraceni pdky zp&t se musi zvyEit na pivodni hodnotu.
Upozarnéni: Je-li motor studeny, musi byt provedeno nejméné 5 cykld pfestavovdni wriule,
a to proto, aby se vrtule zaplnila teplym elejem a mohla zarugit sprévnou funkci. PFi teplém
motoru je dostacujici provést 1-2 cykly. Pfi cyklovdnl nesmi bjt voli€ ponechan no otéc-
kach 1730 V/min. vice nei 10 sec. z divodu pfetéiovdni motoru.

Start

Pied startem pfesunout péku volige do polohy ,start". Béhem rozjezdu musi reguldtor udr-
Zovat otdtky motoru v pfedepsané hodnoté (2450 = 20 Vmin.), otdcky motoru jsou tedy
udrzovany od nulové dopfedné rychlosti a je tedy moino startovat s ploym  vikonem
mator,

Ovldddni motoru provadét dle instrukel pro motor.

Let

Pri viech wustdlenyech letovych refimech upravit atdsky motoro pohybem paky wvelite na
hodnotu odpovidajicl rezimu motoru. To znamend, ze pfi sniZovdni otdéek voliGem je tfeba
také pfivirat plynovou pFipust. Minimdini regulované otagky motoru (,za8dtek requlace”)
jsou sefizeny toktéz zardikou nao reguldtoru a jsou cca 1730 V/min. Reguldtor otdcek udriuje
otdcky motoru konstantnl ve vEech letovich refimach,

Upozornéni: Plného wvykonu motoru s moximdlnimi otdékomi (2450 V/min.) je dovolena
pouiit do rychlosti letodla 180 km/hod. PR rychlostech vy3Sich je tfeba sniZit otdéky na
hadnotu 2200 1/min, nebo nizsl,

Za dlouhodobého ustdleného letu anebo zo letu pfi nizkfeh teplotdch doporuduje se piiblizng
béhem kazdé hodiny letu prestavit vrtulové listy pozvolngm presunutim paky volice z jedné
krojni polohy do druhé a zp&t; zomezi se tim zotuhnuti oleje onebo i tvofeni Gsad v pra-
covnim prostoru vidlce vriule,
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Pristani

Pred pfisténim je meoZno nastavit paku volice na otdcky stortovaci. PR staseni piynu pak
prestavi reguldtor vrtulové listy na min. uhel, odpovidaojici sestupné {(pfistdvact) rychlosti.
Pri_pripadném | pferufendm pristani” |¢ bezpodmineéné nutné plynovau Pripust plynule
zvyiovat plynovou pdkou takovou rechlosti (asi 2 az 3 sec.), oby velmi odlehéend vriule
nedovolila pfekrogeni otaéek motoru nad ieho dovaolenou mez 2650 ot/min.

Pornamka: Pfi pfejimacich letach u virobee letadia je tiebo fidit se progromem prcjimac)
letové zkousky.

OSETROVANI A PROHLIDKY

Mdroky no ofetfovani vriule pozemnim persandlem jsou minimdlni, nebot ofetfeni sestdvd
prakticky z prohlidek a kentrol. Mazdni pahyblivich dilt mechenismu wrtule je provadéno
samotinné olejem mozaci tryskou v servomechanismu, Tolo uspofadani zajisfuje spravnou
Cinnosl celého mechanismu o znaéna zvysuje zivotnost viech pobyblivich dila, Odpadni
olej je odvddeén do skfiné motoru,

PREHLED PREDEPSANYCH PRAC] PRI ZASAHU DO VRTULE A DO REGULATORU
OTACEK

Cpokovana montaz —— | Pracovni postup uveden
SRR Predepsand price 3
nebo vimana 33 p | ve stati
Vitole Credvzduingni Cdvzduinéni
Maotorovd zkousko Provaz
Reguldtor otacek Sefizeni a kontrola éinnosti Sefizeni a kontrola éinnost]
Odvzduinéni {v celém rozsahu)
Motorovd zkouskao
Viména oleje Odvzduinéni prip. prodisténi Ddvzdudnéni
v motorie servomechanismu vriule Prociiténi servomechanismu
vrtule
Vymeéna motory Procisténi vrtule FroZisténi servomechanismu
vriule
Vyména vrtulowych ProCigténi vrtule ProCiiténi servomechanismu
Hstd wrtule

Predletovd prohlidka

Pred kazdym letem kontrolovat plynulast chodu paky volice otaéek v pilotnim prostoru,
spravnost jejiho sefizen! ovlddacim kolegkem reguldtory o provést prohlidkuy vritulovych
listh o vrtulové hlavy.

Osetfeni po pravozu

MNa konci koidého letového dne kontrolovat stav vrtulovych listd o tésnost reguldtoru
otdcek. Vrtulové listy o wvrtulovou hlavu nastavenoy ve vodorovné poloze offit utérkou
navlhéenow v benzinu, Tim jg zabranéno zatékdni benzinu mezi vngjsi krouzek a pouzdro
listu do prostoru gumového tésnéni.

Regulotor offit distou utérkou nomofenou v Cistém benzinu, Pfekontrolovat isho ovidaddni.



Ofetfeni po prvnich 10 hodindch chadu

Fo prvnich 10 hadindch chodu prekontrolovat dotozeni wrtule predepsonym krouticim mo
mentem Mk = 33 of 40 kpm, v predni &dsti vrtuloveé hlavy odjistit zubovou pojistku kiigem
¢ 3, pomoci montdini trubky povolit smérem doleva a vySroubovat uzaviraei Eroub,
Pruznym vyjimefem (klie¢ £ 4) stahnout pfirubu oteplovade = nosné trubky vriule. Na dras-
kované ukonfeni nosné trubky nosadit kliE &0 7 a pomoci montdinich trubek (ev. momento-
vizho kilge] dotdhnout wrtuli pfedepsanym krouticim momentem. Pak nasunout piirubu otep-
fovace zpét na nasnou trubku tak, aby pFiruba sv§mi poziénimi koliky zopadla do otvard
v protikusu. Do pfedni &dsti pfiruby vlozit pojistku a pfirubu pfipevnit uzavirocim Sroubem
krouticim momentem Mk = 4.5 of 5 kpm. Pro piitazeni pouzit kli¢e & 5 o montdzni trubiky
Po dotaZeni zajistit Sroub ohnutim jozfcku pojistky do vybrdni v protikusu,

Osetfeni po keidych 100 hodindch chodu

Pfi této prohlidce kontrolovat vili v listech {viz ddle staf ,Kontrola Ghlové vile lista®,
str. 41) o tésnost vitulové hlavy, Na regulétory oldéek piekantrolovat stay matic o zavladek,
pip. matice dotdhnout o pojistit,

Provedenl kontroly zapsat do ,zdznamniku vrtule" a do ,pravodnibio listu reguldtoru otdéek®.

Osetfeni pfi viména oleje v motaru

PTi vymeéné oleje v molary je tfeba proplichnout olejové cesly i ve wviastni vriuli, Z vrtule
vyimout blokovacl ventil 33 (viz obr, 4 kapitoly ,Popis vrtule") se Soupdtkem 34, pruginou 35
a kulickou. Ru&ng pfestavit listy alespon dvakrét z malého 0hlu na velky o zpét. Blokovaci
ventil opét namontovat (pozor na spravné ulozeni kuligky a pruZiny) e pojistit pdvodnim
splhsobhem,

Potom provést odvzduinéni vriule dle stati ,Odvzduinéni" v rozschu regulovanyeh otdcek.

Progisténl servomechanismu vrtule

Prod¢isténl servomechanismu vrtule je nutné:

a) pfi kafdé vyméng motoru (revize motory, vyména matoru pfi jeho porude), nejdéle viok
po 300 hodindah,

b} pFi zjisténi nedistot v olejové instolaci motoru nebo podezfeni jejich vyskytu pfi poruge,

©) pii zjidténl vadného chodu vriule.

Procifténi servomechanismu se doporuéuje:
a) pfi wyméneé oleje motoru po 100 hodindch (kazdd 2. vyména)
b) pfi v§méné vrtulavych listd,

c) prioproveé letadla (z Gasovich divodi),

Upozornéni: Procidténi vrtule je dovoleno provadét pouze v hongéru pokud mofno v bez
prasnem prostiedi. Rozebirdni servomechanismu vrtule na volném prostranstvi je nepfipustné.
FroCisléni servoemechanismu wvrtule mizZe uZivatel provadét jen v tom pfipadé, vlastni-li
«sodu B" montdiniho ndfadi. Jinak je tfeba svéfit loto ofetfeni servisnimu stfedisku aneho
pracovniku OTS wirabniho zdvodu,

Pred procisténim je nutno vypustit storou olejovou ndpli timto zpisobem:

Odjistit pojistku 43 (obr. 10} a vy¥roubovat uzovirocl Sroub 40 kliéem & 3 a pruznym vy-
jimacem &£. 4 stdhnout piirubu oteplovade 41 z nosné trubky 30. Z vrtulového ndboje stdhnout
oteplovag 39, odjistit a vySroubovat pojistovaci Sroub 22 o kliem &. 7 smérem doleva povolit
o vysroubovatl Eroub vélce 21 (utahovoci moment 25 a2 30 kpm). Ze zdpichu na nosné trubce
demontovat pojistny krouzek 55 (obr, 18). Do vifezu v pfedni &d4sti vdlee nasunout pak
stahovdk €, 8, demontovat vdlec a sejmout predni nardfku z nosné trubky.

Rucne (za pomoci ru@nihio pfestovavani vrtulovich listl) vysunout pist 24 (obr, 19) z vrtu-
fave hlavy o vytdhnout nosnou trubku 30 2 upeviovaci matice 10 (obr. 4) i z pistu.
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Obr. 18 — Nasozeni stohovdku na vdlee

Uvolnovdni matic pistu, pfip. jeho demontd: z vriulove Rlavy,
montdz je moZno provadét pouze pomoci
tdznim ndfodim doddvdan.

Mechat vytéci viechen olej a cely servomechanismus i valee v
nlejového kalu @ usazenin.

je nepfipustng, nebat jeho
specidiniho stfedicihe pfipravku, ktery nenl s mon-

y&istit bezvliosou utérkou ad
Pri Cisténi je zakdzdno pouzivat benzinu z divodi nebezped|
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Obr. 19 — Vysunuti pistu z vriulové hlavy
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babtnani pryfovych tésnicich krouZkd, tvrdych pfedmétd, brusnych papirl apod., které by
mohly pfi mechonickém odstrafiovanl usorenin poSkodit povreh dild, Stejné tak neni pii
pustné vyjimat tésnici krouzky z jejich draiek, ponévadi jejich poskozeni nebo vaednd montd:
mize byt piidinou nesprovné funkce vrtule.

Porndmka: Pro dokonalgjii prodigténi vrtule doporutujeme vrtuli z motoru sejmout {vriuli
povalit jesté pred uvolnénim Sroubu vdlce 21}, postavit do svislé polohy, tj. pistem dold, oz
vytete viochen zneCiitgny ale)] z vrtulové hlavy do vhodné nddoby. PFi vEtSim mnoZstvl zne-
cisténi aleje nebao pfi viskylu vody v oleji je vhodné postovit vrtulovou hlavu opaéng, tj.
otvary vzhiru, a vrtulovou hlavo zaplnit €istym motorovym olejem. Po nékolikerém otoéeni
vrtulovych listd (v rozsahu omezeném nardzkou) vrtulovou hlavu otodit otvery dold o ne-
chat proplachovaoci ole) odkapat.

Po wydisténi pfetfit kluzné plochy &istym motorovym olgjem. Servomechanismus piestavit
ruéné tok, aby zadni opérnd plocha pistu byla vzddlena 9 az 10 mm od nardiky na pfednim
wiku 29 {obr. 4), pok zosunout do pistu o matice 10 nosnou trubku 30. Na osazeni nosné
trubky nosunout pfedni nardzku — jeji polehu dodriet podle obr. 4. Do vrtulevé hlavy no-
sunout vdlec, jeho? poloha je ur€ena dvéma poziénimi koliky o zofroubovat Sroub 21 utaho-
vacim momentem 25 az 30 kpm. Po dotozeni provést jeho zaojisténl Sroubem 22 o vdzacim
dratem podle obr. 4. Do zdpichu v nosné trubce zamaontovat pojistn krouzek 55 {abr. 18).
Ma vrtulovi ndboj nosunout oteplovad 39 tak, oby jeho otvory na gelni ploe se kryly
5 otvory ve vdlel,

Craldi montdz provést zpisobem, uvedenym ve stati ,Montdz vitule nag motor®,

Po wyGisléni servomechanismu vrtule je bezpodminetngd nutné nejdéle do 24 hodin proveést
motorovou zkouiku o odvzduinéni, aby vrtule byla pfipravena pro daldi provoz o viechny
wnitini plachy nokonzervovdny motorovym olejem.

Poznamka: Nebylo-li pfi motorové zkousce dosaZeno predepsanych otdéek (tzn, Ze pfi mon-
ta3i vdlee nebyla dodrieno piedepsand vzddlenaost pistu), je nutno provést ruinl pfestaveni
vrtulovych listd na doraz malého stoupdni. Toto je moiné provést po otevienl blokovaciho
ventilu, umist&ného v pfedni &dsti nosné trubky.

Otevieni blokovaciho ventilu provést toktor

Po demontazi piiruby oteplovade demaontavat pojistny krouZzek 37 a pruinym vyjimacem €. 4
vyimaut vlozku 26. Tato vlezke je v zemontovaném stavu pod tlakem pruZziny 35 {osi 18 kp).
Vyjmout pruzinu blokovaciho ventilu s kulickou.

vrtulové listy pfestavit ruéng na doraz malého stoupdni a provést zp&tnou montdi blokovao-
ciho ventilu z piiruby oteplovege. Spravné provedeni montdie ovEfit novou motorovou zkous.
kou. Pro¢isténi servomechonismu zopsat do zdznemniku vriule.

DOVOLENE OPRAVY
Vrtulové listy

Uelem opravy |e obnovenl cerodynamickych vlastnosti polkozenych mist a odstranéni
ohnisek koncentrace napéti, jez by maohla Zivotnost listu sniZit.

Poikorend mista opravit tok, aby pfechedy byly provedeny vhodnymi poloméry a plyrule
novazovaly ha zochavony tvar profilu. Provadl se jemnym pilnikem, zaogisti Zkrabdkem
a smirkovim pldtnem.

Po koidé opravé poskozeni je nutno provést nové vyvdZeni vrtule dle instrukce no str. 40
o opravend mista chrdnit nitrondtérem. Rozsah oprav u uiivateld, ktefi nemaji moinost no-
vého vyvdienl po opravé, je ddn hodnotou dovolené statické nevyvazenosti vrtule 4 pm (tzn.,
ze soubin vzddlenosti oprovovanéha mista od osy otafienl vrtule v ,m" o vdhy odebraného
materidlu v ,p" nesmf pfekro&it uvedenou hodnotu).

Rozsoh dovolenych oprav
VoEdsti wrtulového listu od osy otddeni do veddlenosti 400 mm nejsou piipustnd Zddnd po-

tkozeni. Vyskytnou-li se v tomto pdsmu, je to divodem k vyfozeni vrtule z provoru, stejné
joko vEiEl rozsch ddle uvedenych hodnot.
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Foskozeni tlaéné a saci strany mize mit po opravé ndsledujici hodnoty:

Maximdln hloubke . . . . T T S (¢ 11 2
Maximadlni délka 1 poskozeni ; : : : . e P - . BD mm
Maximdlni plocha 1 poskozeni . . . . | - ... ., 1800 mm?
Maoximdlni plocha viech podkozeni . . . g OEF L L . .. 4000 mmeE
Maximdlni poget viech poskozeni na listé . . . e
Minimdlni vzddlenost od poskozenych hron ., . . L 00 mm
Minimdlni vzddlenost od poskozeni protéjsi plochy . . . . . 100 mm
Minimdlni vzddlenost od poskozeni na té&se ploge . . 50 mm
Minimalni veddlenost poskozeni plochy mensi nez 100 mm? . . . . 30 mm
Moximdling dovaleny podet poskozenych mist no témie prafilu. .. . . ., . =

Poskozeni ndb&iné g odtokove hrany mize mit po oprava nasledujici hodnoty:

Maximdlni hloubka (od pivadniho obrysu hreny) .. . o < & w4 . A mim
Maximdlni délka (h = naméfend hloubka = 4] . . . . " E i i . 180/
Maximdlni poet poskozeni na jednom lists . . | e wm o e i & o 4
Minimdini vzddalenost od poskozeni na téie brene . . . s5g mm
Minimélni pfesozeni poskozeni proteEl hrany (méfeno mez poskozenymi profily
riz;:u}...,......,.......‘St}mm
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Obr. 20 — Diagram pro vyrovndvani vrtulovych listd zastudenao

Vo diggromu na obr. 20 znodl

a (mm] = max, prithyb listd, meéfeny od tétivy délky a = 100 mm

t (mm) = tlouitka listu v misté m&fensho prihybu

T (had) = povolend doba daliho chodu zastudena vyravndvanych listi.
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Poskozeni Epicky mize mit po aprové tyto hodnoty:

Maximdingé dovalené zoobleni Spigky listu i s PR R = Vs Eifky listu
Maximding dovolené zkréceni jednoho listu . . | - . 15 mm
Maximalni roedil délek listd ve smontovang vrtuli . , T mm

VEechny Gpravy tvaru 3picek musi bjt provedeny soumBrné na obou listech, Vzniklé ostré
hrany nutno zaoblit.

Vyrovnani listd zastudena

Ve zvldstnich pfipadech (nopf. pfi opravé vrtule pro piclet z mista nuceného pristdni) je vy
jimegné povoleno rovnat listy zastudena, Pro stonoveni dolsi doby chodu listd, vyravnanych
zostudena, je rozhodujici diagrem na obr. 20. Je-li vrtulovy list v rovnoném misté zdraver
poskozen (v rozsohu povoleném pro opravy), zkrocuje se doba jeho daldiho chodu o 50 Uy
nez je uvedeno.

Postup

1.V pedélné ose tlatné strany deformovaného listu priloZime 100 mm dlouhé pravitko
a hloubkomérem zjistime max. prihyb listu (o) od pravitka, a zdraved tloustku [t listu
¥ tomio miste.

2. Takto zjistény prihyb listu (o) vyhleddme no vodorovné ose diagramu {obr. 20). V tomto
misté vrty&ime kolmici, of protne kfivku odpovidajici tloustee listu [t).
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Obr. 21 - Zafizeni pro stotické
vyvaiovani vriule W 520




3. Proti tomuto prisediku pfecteme no svislé ose dobu, kterd je povolena pro dalii praves
listu.

4. Po vycerpdni povelené doby chaodu vriule, kiera byla stonovena podle bodi 1=3, i nutneo
vrtulové listy predat k tepelnémuy Zpracovdni,
Opravu vrtulovjch |istd zapsat do ,Zdznamniky vrtule",

Vyména vrtulovych lista

Pri viméné vrtulovich listd vymé&nit oba listy — tj. celou sadu — a to jen v tom pfipads,
je-li k dispozici zafizeni pro statické vyvazeni vriule {obr. 21).

DemontdZ vadnych listh a montds novych listd byla i popsdna v kopitale _Montds [ de-
montdZ) vrtule no motor”.

PHi viméné listh (vidy celé sady) e nutno wvrtuli staticky vyvaiit na vyvoZovacim trnu
jmenovanéha zaflzeni.

Viménu vrtulovyeh st zopsat do ,2dznomniku vriule”,

VyvaZovani

Vrtuli vyvazovat bez olejové ndplng, s otevienym blokovacim ventilem. Olejovou ndplf wy-
pustit zplsobem, uvedenym ve stati ,Prodist&ni servomechanismu vrtule™. Pa zpétném maoon-
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Obr. 22 — Kontrola dhlové vile vrtulowych listi




tovdni vdlce a oteplovage nastavit ruitng vrtulové listy na doraz malého stoupdni o wrtuli pfi-
pevnit na vyvazovaci tro. Vyvozovdni provést pfipevnénim vyvaZovacich podloiek LN — 6038
a Srouby ME = 1D CSN 02 1153 nebo M6 = 15 €SN 02 1153 no zodni sténu priruby (& 8)
dle tlouitky vyvozovacich podlozek. Tento materid! j& nutno podle potfeby objednol ve
vyrobnim zdvodE,

Davolend stotickd nevyvdienost vrtule:

i

pri svislé poloze listn R R T P [T
pii vodorovné poloze listo . . . . . . . vos - . 4 pm

Po vyvdzeni vrtule s nastavenymi listy na minimdlnim dhlu pfestavit listy rudné no nordsku
max. thiu a pfekontrolovat vyvdfeni stejnym zplsobam.

Pred mantaii blokovaciho ventilu pfestavit ruéné vrtulové listy na doraz mal é ha stoupdni,
Do nosné trubky zameontovat kulicku, prufinu, vioiku o pojistny krouzek, Daldi monta: vriule
provést dle pfisluiné stati této prirucky.

Upozornéni pro uZivatele: Ve voSem vlastnim zdjmu nedoporuéujeme véam provddét jing
opravy; e lépe svEfit je servisnimu stiedisku. Vyvarujete se tok wyjmuti vrtule ze zdruky,

Kentrola dhlové vitle listh (obr. 22)

Doporucujeme prekontrolovat wali listd po kaidych coco 100 hodindeh provozu, o to tokto
Uchopime jeden list o pfidriime je| v jeho poloze. Druby list dotlofime ve sméru min, Ghlu
o vyznacime no pouzdru i vn@jgim krouzku rysku {tuzkou v libovolném misté).

Pak list pfestovime ve sméru max, Ghlu {druby list je pfitom pfidriovdn) o czno@ime (pFe-
neseme) rysku z pouzdra na vnéjdi krouzek.

Povolujerne odchylku max, 2° coZ je mox. 1,7 mm na pouzdru listu (@ 100 mm). Pfi pie-
krogeni této hodnoty odeilete vrtuli k opravé do vyrobniho zdvadu, Toto méfeni provedeme
na obou listech.

KONZERVACE VRTULE PRI PRERUSENEM PROVOZU A JEJI SKLADOVANI

Aby bylo zorutena spolehliva Ginnost vrtule, je tfeba |l sprdvné a odborné ndetfovol. Kromée
uvedenych béinych dennich a pravidelnych prohlidek jsou zde uvedeny pokyny pro konzer-
vaci vriule pfi prerudenl provozu.

1. Ffi preruseni provozu no dobu kratsi neZ 1 mésic a pfi hangdrovéani v uzavieném hangdru
Vrtulove listy potfit motorovim olejem o wvrtuli postavit do horizontdélnl polohy.

2. Pri prerufeni provozu na dobu kratii neZ 1 mésic a pil hangdrovdni na volném prostranstvi
a) vrtulové listy potfit lehee  konzervoéni vazelinou C*
b} vrtulovou hlavuy potfit lehce vazelinou
e} wvrtuli chranit achrannymi poviaky
d) zpasobem, uvedenym v bodé a) of ¢} chrdnit vrtuli koZdych 14 dna.

3. PTi preruSeni provozu na dobu delSi nez 1 mésic a kratdi nei 6 mésich
a) povrch celé vrtule véetng vrtulovych listd potfit moterovym olejem se 4 o 69, ce-
resinu
) wrtuli chranit ochronnymi poviaky
¢} viechny borvou nechrdnéné plochy na regulatoru otdéek potfit Gistym motorovym
olejem nebo vazelinou.

Upozornéni: Konzervatni prostfedek musi byt pfed pouZitim zahfivdn po dobu 30 minut pfi
teploté 105 a7 115 °C @ vrtule musi byt postavena v horizontdlni poloze.

47



4. Pri vyfazeni vrtule z provozu na dobu dels nei 6 mésicd
Vrtuli nutne z motoru demontaovat, provést dlouhodobou konzervaci a ulosit fl do vhadného
ochranného obalu. Dloghodabou konzervac) sverit vyrobnimu zdvodu, nebo SErvisnimu
stiedisku, pfipadné ji provést podle zvldstnich smérmic v¥robniho zdvodu,
Druh a dotum konzervace zapsat do | Zdznomniku vrigle"

ZASILANI VRTULE DO OPRAVY NEBOD K REVIZI

V piipade zdvady, nouzového pristdni {ev, havdrie) nebo po uplynuti doby do revize, ie nutno
zaslat vrtuli o reguldtor atdcek k revizi da wyrobniha zavodu,

Pri odesilani je zdkaznik povinen odeslat fadné vyplnény zéznamnik (privodni list) a pei
padng i poSkozené souédsti nebo igjich zbytky., Zdkaznik 2 t&éZ povinen provést zdznam
0 vyméné reguldtoru do zdznamniku vriule. Také koidé nouzové piistan {ev. havdrie} le-
todla musi byt zaznomendno do zaznamniku vrtule. Byla-li Pri tom wrtule nebo reguldtar
otdtek v zdrucéni dobé, je uzivatel povinen dat je prohlédnout vyrobecem nebo jeho Ldstupcem
pred opétnym zafozenim do provozu. Tato kontrolo musi byt zaznomendna do zdznamniku
V pfipadé, ie vrtule (reguldtor) bude ddna do pravozu bez kontroly, je vyimuta ze zdruéni
doby zdvodu,

Pra odeslani vriule a eventuding | reguldtoru otdcek je treba pouiit vrtulove preprovni kra-
bice, aby nenastalo poskozeni, v pfipadé odesilani samotného reguldtoru otagek musi byt
pouzite vhadného obalu. U odesilons vitule (ev. reguldtoru) musi byt provedena vhodnd
konzervace, aby béhem dopravy nedoslo ke korozi.

q2



V. Moiné zavady vrtulové jednotky, jejich pFiciny
a odstranéni

Treseni vriule

1. Wrtulave listy jsou rdzné nastaveny:
Zkontrolovat nastaveni rysek vriulovych listl a sefidit dle stati ,Montdz wrtulovych listg®
Zkontrolovat, zda souhlasi &isla listd o ramen ndboje.
2, Vrtule neni vyvdZena:
Vriull demontovat a pfevdzit dle stati VyvoZovani vrtule”, Vrtuli vyménit
2. MNedostateéng upevnéni motoru v draku:
Prohlédnout a ugravit upevnéni molory v motarovém o,

Motor nedoschuje pfi motorové zkousce pii zeela oteviendém plynu piedepsanych otdiek
2450 = 20 1/min.

1. Uvaolnéné lano ovlddani reguldtoru:
Opravit nebo vyménit lono a sefidit dle stati ,Sefizen vitule®,
2. Nesprdvné sefizené ovlddani. Pdka voliGe neni v poloze ,stort” nebo pdka volice je dfive
na dorazu v poloze ,start” nei startovni zordika reguldtoru:
sefidit ovladdnl vrtule dle stati ,Sefizeni vriule",
3. VMadny otdékomér
4. Mevhodné paliva,
3. Zavadao v zopalovani,
6. Motor nemd vikon.
3.~6. Viz paruchy chodu motory (Kniba absluby motoru).
7. Mrtule neni odvzdusnéna.
Vrtuli odvzdusnit podle stati ,Odvzdudnéni vrtule®.

Motor pfi motorové zkouSce pretddi pfi zcela otevieném plynu predepsané otaiky

1. Reguldtor otdéek nenl sprdvné sefizen:
Sefidit regulatar,

Pdkou volice nelze ,volit" otdéky v rozmezi regulovanych ataéek
1. Uvalnéné lano (piekfizend lanno):
Opravit ovidddni,
2. Zavadao v reguldtoru vrtule (v krajnim pfipadé):
Yyménit reguldatar.
3. Zdvada v servomechanismu vrtule (v krajnim pfipadé):
VymeEnit vrtuli,



Vrtule ma podstatné mensi prestavovaci rychlost z vy3sich otdéek no nizéi

1. Zdvada v redukénim ventilu reguldtory:
Prohlédnout redukéni ventil. Podlozky ubirat a pfiddval neni davoleno,
2. Zdvada v motoru (netésnost v krouzcich):
Viz poruchy motoru,
3. PHiS studeny motor: 2
Uhrdat mator na pfedepsanau teplotu,
4. Vrivle neni odvzduinéna:
Vrtuli odvzdugnit dle stali ~Odvzdusngni™,
Vrtule znediSténa usozeninami z motorového oleje:
Vrtuli vy&istit dle stati | Progisténi scrvomechanismu vrtule”.

[ &g

Vrtule ma podstatng mensi prestavovaci rychlost z niZgich otdéek na VYES]

1. Chybné nastavens objimky listd:
Sefidit polohu ohjimek dle rysek.
2. Vrtule znecisténa usozeninami z matorového oleje:
Vrtuli vyé&istit dle stati ,Progistani servomechanismu vrtule”,

Otacky kolisaji trvale v nékterém letovém rezimu

1. VWzduch ve wrtuli

Qdvzdudnit vrtuli dle stati ,Odvzdusnani®.
2. Zdvada v reguldtoru otdiek:

Vyménit reguldtor.

Netésnost uloZeni listh

Vadnd tésnici manzeto:

Tésnici manzetu vyménit takta: Povalit objimkuy 3 a wvyiroubovat vrtulavy list. Sejmout
objimku a distanéni viozku 48 a vyimout manzetu 20. PFi montdi nové manZety je tiebo
oba tésnici priméry potiit motorovym olejem o dbdt, aby se tésnici bFity nechrnuly,

Po namontovdni nové manzety provéfit jeji spravnou montdz motorovou zkouskou.
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SEZNAM VOLNYCH DILO VRTULE V520 A REGULATORU OTACEK LUN 7811.01
PRO MONTAZ NA MOTOR

| |
| A - -
Mazev Mot eans Kusi | Uréeno pro
narmao
|
Zadni YW 520-0007 1 ustfedénl vriulové hiavy
kuiel na hiidel motory
Krouiek WV 520-0006 1 vymezeni tés. prostoru mezi
det. Vv 5200007 o LN-8041
Tésnici LiN-6047 1 utésnéni prostoru mezi vri.
krouzek hlavou o hiid. motoru
o 5 B - A
Tésnici LM-B048 [ 1 utésnéni prostoru mezi =
krouzek ' vloZkou hiidele o wri. hiovou =
Tésnici oD -07-727 1 utésnéni prostoru mezi
krowuiek vlezkou hiidele o vrt. hlavou
Tésnic 90 = 80 CSN 02 9280 2 utésnéni prostoru mezi
krouiek vrt, listem o pouzdrem listu
Zavlacko 4 =« 30 CSN 02 1781.02 2 zajist&ni matice objimky
Tésnénl P YE11-0008 1 utésnéni reguldtoru otocek
Matice M& CSN 31327132 4 pFipevnéni reguldtoru =
5
E
Podlozka | & CSM 31328212 4 pripevnénl reguldtoruy o
Zavlacka 2 = 20 C3N 02 1781.02 4 zajisténi matice pro pfipevnéni
requldtaru

Poznamka: Volné dily jsou uloZeny ve zvidstni krobitce a doddvajl se ke kaidé vrtuli
U wvrtuli uréenych pro motor M 462 RF a u vrtuli zdloznich je krabitka s volngmi dily ulozena
v transportni bedng vriule,

Volné dily regulatore jsou uloZeny u volnych dild motoru,
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SEZNAM NAHRADNICH DILD PRO VRTULS

LUN 7811.01 — A" SADA

V520 A REGULATOR OTACEK

X Cislo vikresu y iy
Mazew S Kusa Uréeno pro
| .
Pojistkao WoOBE0-2073 |1 zajisténi uzaviraciho Sroubuy
€ v, V5202012
L ) utésnéni prostary mezi
;L&IT'[,:L Lhsat 1 vrtulovou hlaveu a hfidelem
e maloru
Tésnici LN - 6048 1 utésnénf prostoru mezi
krouZek vlozkou hiidele a vrt. hlavou _g
o =
Tésnick oD 071-121 1 utdsnéni prostoru mezi vioikou
krouzek hiidele a vrt. hlavou
l&snici 50 = 80 CSN 02 9280 [ 2 utésnéni prostory mezi
krouiek vrt, listem a pouzdrem listu
Zavlacka 4 » 30 CSN 02 1781.02 2 | zajisténi matice objimky
Tésnéni P 78110008 | 1 utésneéni reguldtory otdcek
Tesniel P YE11-0407 7 pro pfepoustéci ventil
podlozka
Tésnici P 78710408 1 pro pfepoustéci ventil i
podloika bS]
N =
o
g
Tésnic F 787110409 1 pro pfepoustéci ventil
podloika
FadloZka 8 CSN 31328212 1 pripevnéni reguldtoru
Zdviatka | 2 % 20 GSN D2 1787,02 | Eeuistan mdtive firg
| pripevnénl reguldtoru

Pozndamka: Ndahiadni dily jsou ulezeny

LI wrtuli

uréenych pro moter M 462-RE

uloZzena v transportni bedné vrtule.
Mahradni dily requlatory jsou ulozeny u ndhradnich dild motoru.

i

ve specidlni krabicce a doddvaji se ke kazdé wvrtuli
a u vriuli zdloZnich je krabicke s ndhradnimi dily
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PART 2



0. AIRWORTHINESS LIMITATIONS

This Airworthiness Limitations Section is EASA approved in accordance with Part
21A.31(a)(3) and CS-P40(b) and 14 CFR Part 35.4 (A35.4). Any change to mandatory
replacement times, inspection intervals and related procedures contained in this section must
also be approved.

A. Life Limits
(1) The life limit should be established for certain part of the propeller assembly. This
limit requires the replacement of such part after a specified number of hours of
operation (TSN, Time Since New).

(2) This section summarizes the life limited parts of propeller models covered by this
manual.

(3) Below mentioned life limits of the parts apply to all of propeller models and
propeller-aircraft-engine combinations, unless specifically noted otherwise.

(4) Life limited parts of V520 series propellers

Part Life limit

Blade .. ................ .. ... 2500 hours
Hub . ... ... .. ... ... ... 4350 hours
Flange...................... 4350 hours
Blade bushing .. .............. 4350 hours

Outerring . .................. 4350 hours



0.1

A.

INTRODUCTION

Statement of Purpose

This publication provides operation, installation and line maintenance information on
the Avia V520 series propellers.

The propeller V520 is used on aircrafts with piston engine M462-RF.

Installation, removal, operation and trouble shooting data is included in this publication.
However, the airplane and engine manufacturer's manuals should be used in addition to
this information.

Overhaul

For overhaul intervals of all Avia propellers refer to latest issue of Avia Service Bulletin
No.1 available at Avia Propeller website at www.aviapropeller.cz.

The overhaul interval is usually referred to as Time Between Overhaul (TBO).

The TBO limit is based on operation limit expressed in hours of operation and on
calendar limit expressed in calendar months. The overhaul should be accomplished if
one of this limit is acquired, whichever occurs first.

The overhaul is periodic process performed at specific intervals in which the propeller is
disassembled and inspected. Damaged parts are repaired or replaced. All sealing
elements are replaced. Corrosion preventive coatings of the parts are renewed.
Propeller is reassembled, adjusted and balanced.

The overhaul shall be accomplished only by Avia Propeller or authorized service station
in accordance with latest revision of the Overhaul manual mentioned in section ,Related
documents® in this chapter.

Related Documents

(1) Avia Manual E-1639 (61-10-39) - Propeller Overhaul Manual

(2) Avia Manual EN-1370 (61-10-70) - Overhaul Manual for Metal Blades

(3) Avia Service Bulletin No.1
Includes an overhaul intervals of all Avia propellers. Available on Avia website at
www.aviapropeller.cz.

(4) Other Avia service documents (Service Bulletins, Service Letters, Service
Advisories) which may relate to propellers in this manual are available on
Avia website at www.aviapropeller.cz.



D. Part Replacement

Only original part is necessary to use if any is needs to replace due to its damage or
loss. Contact propeller manufacturer to original part information and/or delivery.

NOTE:

Not all propeller parts can be replaced in the field. Only some outside mounted parts
as the flange o-ring and the connecting hardware (screws, nuts, cables etc.) can be
replaced in the field.

Some other parts can be replaced in the field only by persons trained and approved by
propeller manufacturer.

Contact propeller manufacturer for more information.



I. General

DEFINITIONS AND APPLICATION

This manual is intended for easy understanding of the construction, function, assembly,
dismounting and servicing of the type V 520 hydraulic constant-speed propeller with
the type LUN 7811.01 automatic speed regulator,

The V 520 propeller is intended for operation on a single-engine aircraft (Z-37) with
an engine of a maximum output of 350 HP.

Qil required for adjustment of the propeller blades is drawn off the lubrication pres-
sure system of the engine by the pump of the regulator. The lubricating oil of the
moving component parts In the propeller hub, the return oil from the propeller and
the leaking oil is led back to the engine reduction gear.

The propeller and the speed regulator are replaceable as independent units. If one
of them is damaged, it can be replaced by a new one. The “'Log sheet" of the new
regulator must be attached to the "Engine log-book™ in which the replacement must
be entered.

NOMENCLATURE

in order to precisely understand the description and function of the V 520 propeller,
the meaning of the basic terms is explained in this part.

The minimum pitch of the propeller blades is the smallest angle of adjustment to
which the propeller can be adjusted. It is determined by the mechanical stop in the
servo-mechanism of the propeller itself. The minimum angle of pitch can be adjusted
by turning the blades in the bushes after the sleeves have been loosened, and it is
marked both on the blade and on the bush by a common line.

The maximum pitch of the propeller blades is the largest angle of adjustment of
the propeller blades. Its is determined by the mechanical stop In the servo-mechanism
of the propeller and corresponds to the maximum permitted speed of the aircraft.

The maximum (minimum) regulated speed is the highest (lowest) speed which
can be preset in the speed regulator by means of the propeller control lever.
Overshooting of speed is an instantaneous short deviation of speed above the value
preset by the regulator when changing the operation mode of the engine or of the
propeller.

The dead band is a speed zone within which the speed regulator does not give an
impulse for blade adjustment and the propeller operates as a fixed one.

The propeller control lever is a lever in the cockpit, actuating the wheel of the

|



speed regulator, the engine speed being there “selected" within the range from
“beginning of regulation" (lowest speed maintained by the regulator) up to the
position “take-off" (the highest speed maintained by the regulator).

TRANSPORT

Contents of the packing case of the V 520 propeller:

Name || Mote

2 propeller blades

Propeller hub + a box with separate
and spare parts

Mounting tools, set “A" | Not delivered with spare propeller

The individual assem bly groups are secured by means of stays against motion.

W

Fig. 1 — Transpart case of the Vv 520 propeller



It is forbidden to transport the cases or even individual component parts of the propel-
ler on open platforms unprotected against weather conditions or together with
material causing corrosion. In individual exceptional cases, the transportation of
dismounted, assembled propellers in a soft container is permitted in an aireraft.
The propellers dispatched from the manufacturer's plant are preserved either for
six months or for a period 12 or 24 months according to PA 30.022-61 instructions.
The preservation period is noted in the packing sheet and in the propeller log book.
If the propeller is to be mounted on the aircraft within 48 hours after dispatch from
the manufacturer’s plant, no preserving is carried out. Prior to mounting on an aircraft,
the propeller must be depreserved in accordance with the part: “Removal of preserva-
tion coating'.

If the V 520 propeller is transported as a “‘spare propeller” it is dispatched in the
same packing case, but without mounting tools. The spare propeller is provided with
& two-year preservation coating.

Dimensions of packing case . . . . . . . . . . . . . . . 1660x420x260 mm
Weight of packingcase . . . . . . . .. . ... approx. 28 kg
Weight of propeller in packing case . . . . . . . . .. .. approx.77.5 kg



MOUNTING TOOLS

The mounting tools are delivered in two sets: Set “A" or ser “B".
Set A" contains the standard tools for cammon work. Its is delivered with every

propeller with the exception of the spare ones (Fig. 2).

Note: The set is then Incorporated together with the mounting tools for the engine
into the general mounting tools of the aircraft.

10



List of mounting tools — set “A"’

S
No. | Pcs Npanner Name and application
o.

1 1 1 Spanner for tightening the propeller lock nut

2 1 2 Spanner for tightening the nut of the sleeve bolt

3 1 3 Spanner for tightening of supporting tube lock bolt

4 1 4 Flexible dismounting tool for dismounting of de-icer
flange and adapter from supporting tube

5 1 5 Spanner for dismounting and tightening of the bolt of the
propeller shaft inlay

6 1 6 Spanner for securing the engine shaft against rotation
during mounting of the inlay

7 1 7 spanner for dismounting and tightening of the cylinder bolt

g 1 8 Puller for dismounting of eylinder

9 1 — Assembly tube for spanners No. 1, 6, 7

RS | g
10 1 - Assembly tube for spanners No. 1,2, 3, 5, 7

11



Fig. 3 — Mounting tools of the V 520 propeller — set "B in the kit

List of mounting tools — set “«B"’

Na. | Pes. ‘SP;!”G'TEF || Name and application
1 1 |_ 1 .|_5panner for l:igh_tenin_gthe propeller securing nut
2 Ol 3 Spanner for tightening the sleeve bolt
3 | 7 3 Spanner for tfghtéMng of su.pporting tube lock bolt
4 1 4 Flexible dismounting tool for dismounting of de-icer ﬂ'ange_
and adapter from supporting tube
& 1 | s __’Spanner for dismounting and tightening of the bolt of the
propeller shaft inlay
6 | 1 6 Spanner for securing the engine shaft against ratation
during mouting of the inlay
ERER 7 Spanner for dismounting and tightening of the cylinder bolt
8 1| 8 | Puller for dismounting of cylinder
9 t — IFT::rque spanner for spanners No. 2, 3 and 5
E__1 - | Tube for spanners No, 1,6and 7 .
F__ 1 - ,Tsscmh!}f tube for spanners No. 1,2,3,5and 7

12




INSTRUCTIONS FOR KEEPING THE LOG-BOOK OF THE PROPELLER
AND THE LOG-SHEET OF THE SPEED REGULATOR

The makers guarantee trouble-free operation of the propeller and the speed regulator
for the period given in the log-book (log sheet) of the product. The guarantee is
valid, however, under the condition, that the user observes the instructions of this
operating manual including the instructions concerningt the inspection of the product
given in the log-book (log-sheet) of same.

List of operation which have to be entered into the log-book (log-sheet):

Operation

Recording

Depreserving of propeller
(speed regulator)

Operation carried-out, date, signature

Mounting of propeller
(regulator) on engine

Operation carried-out, date, in the case of
propeller the serial number of engine and
registration Mo, of aircraft, signature

Dismounting of propeller
(ragulator) from engine

Operation carried-out, reason for
dismounting, number of worked hours,
date, signature

Preserving of propeller
(speed regulator)

Operation carried-out, kind of preserving,
date, signature

Maintenance after 100 hrs.

Operation carried-out, date, signature

Cleaning of the serve-mechanism
of propeller

Operation carried-out, date, signature

All kinds of defects, repairs,
abnormal events in operation, e.g.
exceeding of permitted speed,
emergency landing, etc.

Operation carried-out, eventually kind of
defect, date, signature

13



Il. The Type V 520 Propeller

DEFINITIONS AND APPLICATION

The type V 520 aircraft propeller is a left-hand tractor-type, two-blade, hydraulic,
constant-speed propeller with exchangeable blades made of light alloy without
feathering position, It is intended for engines up to 350 HP, such as e.g. M 462 (M 462
VF, M 462 RF).

The servo-mechanism is of the single-acting type with forced blade adjustment to a
high pitch controlled by pressure oil from the speed regulator. To a low pitch, the
blades are adjusted by the resulting torque of the centrifugal and earodynamic forces.
Changing the engine operation with respect to the speed, i.e. adjustment of a certain
speed of the propeller or engine, is carried out by the control wheel of the speed
regulator by means of the propeller control lever situated in the cockpit.

The operating reliability of the propeller is increased by a locking device, the so-called
"locking valve" which secures the momentary position of propeller blades at a sudden
drop of oil pressure and thus prevents the dangerous adjustment of the propeller
blades to alow pitch. This device precludes, therefore, dangerous accidental overshoot-
ing of the speed during a defect,

All mobile component parts of the propeller are lubricated with oil fed to the internal
space of the propeller hub.

BASIC TECHNICAL DATA OF THE PROPELLER

Type . . . . - = - - . constant-speed propeller
Method of blades adjustment . . . . .+ + . hydraulic
Method of operation . . . . . © o+ = -« . . . . single-acting, tractor
Quput R com e e e ol w6 S EES s s, 350 A
Maximum continuous propeller speed at which
its correct function in ensured . . . ¢+ v w2 . 1930 rp.m.
Maximum permitted short-term propeller speed . . 2125 r.p.m,
Direction of rotation . . . . . | + « + .+ tothe left
Mounting of servomotar . . . . . . -« < « <. . in propeller hub
Angle of propeller blades at stop of min. angle . ., 11°
Angle of propeller blades at stop of max. angle , . ., 25°
Maximum adjustment range: without stop ., . ., . . 30°

withstop . . , . . . . 14°

14



Mumber of blades
Blade material

.............

..................

Profileof blades . . . . . . . . . ..
Max. widthofblades . . . . . . . . . ... ...
Thickness of blades at referecne section f0.75R) . . .
Propeller diameter . . . ., . . . . . . . . ...
Moment of inertia of blade
Drawing No. blade of
Weight: dry propeller
tools — ser A"

.....

Fropeller in packing case
empty packingecase . . . ., . . . . . . ..
Dimensions of packingease . . . . . . . . . . . .
Speed of M 462 RF engine: take-off
rated
operating . .
cruising . . . . . . ..
max. permitted short term
short term
Output of M 462 RF engine (take off) . .
Reduction at propeller . . . . . . . . . . . . ..
Range of regulated engine speed . .
Dead band of regulating circuic . . . . . . . _ . .
Oil pressure in control system: operating . . .
maximum

...........

........

......

The propeller operates .
at an altitude above sea level
at a relative air humidityof . . . . . . . .
at an ambient air temperatureof . . . . . |
The propeller operates reliably with all oils
recommended for the series M 462 engines . . . |

light alloy according to
CSN 42 4201.6

F

236 mm

14.5

2700 mm

103 kpmsec.?

W 520-1

49 kg

2.5 kg

5.10 kg

approx. 77.5 kg
approx. 28 kg
1660 x 420 x 260 mm
2450 r.p.m.

2200 r.p.m.

2000 r.p.m.

1900 to 1950 r.p.m.

2700 (2 sec.) r.p.m.

315 HP — 29

0.787

approx. 1730 to 2450 r.p.m.
+20 r.p.m.

5 to 23 kp/cm?

27 kpfem?

0 to 5500 mMSA
30 to 989,
—40 to 440 °C

OLE-M 18 according to
CSN 65 5635

Oil must comply with all conditions of the applicable official regulations concerning

oils for aircraft engines.

DESCRIPTION OF PROPELLER

The type V 520 propeller is a two-blade, left-hand, constant-speed prapeller with

exchangeable blades made of light alloy.

It consists of the following groups:
a) The propeller blades

b) The propeller hub

c) Blade mounting

d) The serve-mechanism

e) The de-icer

f) The propeller shaft inlay (insert)

15



2)

b)

d)

16

The propeller blade 1 (Fig. 4) is made of 1 light-alloy forging and is screwed
Into a steel bush 2. The pesition of the blade is determined by the position marks.
The blade is locked by clamping the sleeve 3 by means of the bolt 4 and the nut 5
(tightening moment Mk = 6 to 6.5 kpm). The root of the propeller blade is sealed
by a rubber ring 6. The position of the sleeve is determined by the position marks,

The propeller hub 7 takes up the centrifugal forces and the bending moments
of the propeller blades and transmits the engine torque to the propeller. The
front part is adapted for fastening the servomechanism of the propeller, to the
rear is fastened an inlay 8 with splines and tapered surfaces for the centering cones

7 and 38. The forward cone 9, giving support to the flange of the lock nut 10, is

The blade mounting consists of the blade bush 2, the external ring 14, balls 15
and the inlay 16, The mounting is screwed down by means of the external ring
into the hub neck and tightened by a torque of Mk = 35 to 40 kpm. The ring is
secured against loosening by means of the screw 17. The prestress adjustment in
the propeller blade mounting is carried out by the bolt 18 by means of the torque
Mk = 1.5 to 2 kpm. This bolt thrusts against the stop 13 and is locked by a safery
device 19. The oil space is sealed by rubber packing rings. The space between the
outside ring and the bush of the blade is sealed by a rubber cap 20. On the lower
part of the blade bush is an eccentrically mounted pin to which the connecting rod
of the servo-mechanism is attached.

The servo-mechanism of the propeller is fastened to the forward part of the
propeller hub by the bolt 21 at 1 torque Mk = 25 to 30 kpm. It is locked against
loosening by means of a screw 22, The servo-mechanism consists of an external
cylinder 23 and a moving piston 24, which is connected by means of piston rods
45, pins 26 and connecting rods 27 to the eccentric pin of the blade bush. The piston
rod is fastened in a guide bush 28 which is a slide fit in the forward lid 29, The
supporting tube 30 in the bare of which is situated the distribution tube 31 passes
through the centre of the servo-mechanism mounted in the low pitch port is the
lubrication nozzle 32, which releases a small quantity of oil into the space of the
Proppeller hub. Thus a smooth change of hot oil is achieved and the possibility of
oil congealing both in the servo-mechanism and in the propeller hub is eliminated.
In addition, the oil is used for lubrication of all moving parts of the propeller.
From the propeller hub, oil flows through the outlet port to the engine reduction
gear. In the forward part of the supporting tube is situated the so-called safety
device, which consists of a locking valve 33, 2 slide valve 34 and 3 spring 35. This
device preludes unsuitable adjustment of propeller blades and thus an excessive
speed increase at a drop of ofl pressure below a certain value. Pressure oil is fed
continuously through the low pitch port behind the slide valve 34 and the locking
valve is continuously open. Should the presure in the circuit drop below a certain
value (during a defect of the regulator drive, etc.), the spring overcomes the slide
valve and the ball of the locking valve bears against its seat and thus stops the pres-
sure space of the servo-mechanism. In this locked space, oil keeps the propeller



blades in a position in which they were adjusted at the moment of defect. The
locking space is stopped by the inlay 36 and the safety device 37.

The supporting tube is splined on either side. By means of the rear splining it is
connected to the lock nut of the propeller, while the forward splining is intended
for the mounting spanner.

All moving parts are sealed by rubber packing rings.

¢) The de-icer 39 isintended for thermal insulation of the propeller servo-mechanism.
It is inserted on the front part of the propeller hub a sealed by a rubber packing
ring. The de-icer is connected to the servo-mechanism by the bolt 40 and flange
41, by means of which it is forced into the cylinder. The flange 41 is slipped on the
splining of the supporting tube and turned in such manner that the securing pegs
42 engage the holes in the de-icer and in the cylinder 23. Thus the lock nut of the
propeller is secured against loosening. The bolt 40 is secured against loosening by
a retaining device 43.

f) The inlay of the propeller shaft is mounted in the propeller shaft and transfers
the pressure oil from the engine shaft to the propeller 3 ports are bored in the
inlay — the high pitch port, the low pitch port and the port for the outlet of oil
from the propeller hub. The inlay is fastened with 2 bolt 45 tightened by a torque
Mk = 5 to 6 kpm, which is secured by a retainer 4.

Between the front surface of the inlay and the shaft, an aluminium packing ring
47 is inserted.

Note: The component parts, items 44, 45, 46 and 47 belong to the engine.

REMOVAL OF PRESERVATION COATING

Preserving is not carried out in the case of propellers that are intended to be mounting
on an aircraft within 48 hours after being dispatched from the manufacturer's plant.,
Consequently, they need not be depreserved.

The depreserving of the preserved propeller is carried out as follows -

a) Propeller with 6-month’s preservation coating:
Clean the external surfaces with a rag dipped in technical-grade petrol (see ,,Cau-
tion" below).
b) Propeller with 1 to 2 year's preservation coating:
Set the propeller hub on a pad (with the de-icer upwards) put in a vessel, into
which the preserving substance and cleaning solvents will be caught. Wipe the
preserving vaseline off the propeller surface with a wooden scraper. Dip a clean
and dry cloth in clean petrol and wipe the remaining preserving coating off the
surface.
Caution: When washing the bushes of the blades mounting take proper care that
the petrol does not get between the bush and the external ring of mounting, i.e. to
the place, where the rubber packing ring is situated. The swelling of this packing
could cause difficult adjustment of the propeller blades and reduce the durabilicy
of the rubber.
Use clean non-ethylized technical-grade petrol for cleaning. After depreserving, coat
the clean propeller slightly with spindle oil.
Depreserve the propeller blades in the same manner. The date of depreserving must
be entered into the propeller log-book.
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MOUNTING PROPELLER ON ENGINE

damage must be reported to the supplier.
Preparing the propeller
The propeller must be depreserved in accordance with the part “Removal of Preserva-

tion Coating". The propeller hub must be placed on a clean soft pad (Fig. 5) best on
3 mounting trestle, as illuscraced in Fig. 12.
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Fig. 5 — Supporting the propeller after taking it out of jts transport case

Unscrew the polyamide blind 53 from the propeller hub by means of spanner No. 2
with mounting tube. Then set the propeller head by one of the bushes on a soft pad
according to Fig. 6. Release the retainer 43 in the forward part of the propeller hub,
and loosen it by means of spanner No. 3 and a mounting tube to the left and unscrew
the lock bolt 40, Pull the deicer flange 41 off the supperting tube of propeller 30 means
of the flexible dismeunting tool (spanner No. 4)
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Fig. & — Preparation the propeller hub far mounting on the engine

Mounting Separate Component Parts on Engine Shaft

The splined shaft of the engine must be cleaned and the correct location of the inlay
44 (Fig. 7) for the distribution of pressure oil in the propeller must be checked,

Note: The inlay is fastened by the bolt 45 secured by the retainer 46. Between the
respective face surfaces of the inlay and the shaft is inserted an aluminium packing
ring 47. The inlay is a component part of the engine. Use spanner No. 5 and No. &
from the propeller tools for eventual dismounting and mounting of this inlay.
Carefully insert packing ring 48 and 49 from the separate component parts of the
propeller (Fig. 8). They must be inserted into the splines of a clean inlay. Next, put
the cone 30, the washer 51 and the rubber packing ring 52 (also from the separate
component parts of the propeller) to bear against the nut. The component parts
must be stripped of the preservation coating and must be clean.

Mounting Propeller On Engine Shaft

When mounting the propeller of the engine shaft, the correct position of the shaft,
which is not arbitrary, must be observed. The correct position is determined by the
adjustment of the broad gap in the splining of the propeller hub against the head of
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Fig. 7 — Inlay for distribution of pressure oil in the propeller

the securing bolt (bolt for securing the inlay of the engine shaft) protruding in the
tooth gap of the engine shaft splining.

The propeller must be mounted on the shaft with great care, until the lock nut 10
(Fig. 4) bears against the threaded part of the engine shaft,
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Fig. 8 — Inserting the packing rings, the cone and the washer
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Fig. 9 — Tightening the propeller on the shaft

Caution: Violent thrust of the propeller could damage the thread of the shaft and
of the lock nut, which could cause seizure of the thread and destruction of the reduc-
tion gear shaft.

Place spanner No. 1 with the mounting tubes on the splined end of the supporting tube
30 (Fig. 9) and screw the lock nut to the right. Thighten the propeller wit a torque
Mk = 35 to 40 kpm but only after mounting the propeller blades. Prevent the rotation
of the propeller shaft during tightening by holding the propeller blades. An auxiliary
assembly mark, which must be, after tightening the propeller, in line with the axis
of ane of the six position holes on the de-icer 39 and in the cylinder 23, is engraved
on the spanner No. 1.

Mounting De-lcer Flange

Then mount the flange of the de-icer 41 on the splined end of the supporting tube
(Fig. 10) in such a manner that one of the position pegs of the flange engages the hole,
the axis of which was in line with the mark on the spanner. Insert the retainer 43
into the forward part of the flange and secure same by the lock bolt 40 with a torque
Mk = 4 to 4.5 kpm. Use spanner No. 3 and the mounting tube for tightening. Secure
the bolt after tightening, by bending the tongue of the retainer.

Mounting Propeller Blades

Remove the polyethylene blinds 54 (Fig. 5) from the propeller bushes. Wipe dry the
inside of the blade bush 2 and the cylindrical part as well as the thread of the propeller
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blade 1. Mount the rubber packing ring 6 (Fig. 11) from the separate component
parts of the propeller on the propeller blade and screw the latter into the blade bush
(lefe-hand chread). In order to facilitate the mounting, smear the rubber rings lightly
with vaseline or graphite grease. After screwing down the blade, the mark “a" must
be in line with the mark “O" tapered surface of the blade bush and the lower end of
the mark "‘a" must reach UPp to the upper edge of the blade bush, or max. 1 mm above
the edge. In this position, the propeller blade must be locked with the sleeve 2, The

Fig. 10 — Mounting the da-icer flange

loosening, by a split pin 4% 30 CSN 02 1781.02k.
For tightening the nut, use spanner No. 2 and the mounting tube with a handle, or a
torgue spanner,

Caution: Prior to mounting the propeller blades, check the serial number of the
propeller stamped on the plate at the propeller hub to see that is agrees with the
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Fig. 11 — Mounting of propeller blades

serial number marked painted in red on the surface of the tapered part of the propeller
blade. Assembly numbers, i.e. either 1" or “2' are also painted in red on the face
surface. These numbers are also stamped on the forward part of the hub branches.
The blades must be mounted in such a manner that the mounting numbers of the
propeller blades and the hub branches are identical. It must be pointed out that
neglection of these instructions would result in a heavy run and vibration of the
propeller in operation, or possibly in a damage of the entire engine.

The mounting of the propeller and the serial number of the engine, together with
the registration number of the aircraft, must be entered in the propeller log-book.

DISMOUNTING PROPELLER FROM ENGINE

In the forward part of the propeller hub, the retainer 43 (Fig. &) must be released
and the lock bolt 40 must be loosened to the left by means of the spanner No. 3 and
a mounting tube and unscrewed. Pull the de-icer flange 41 off the propeller supporting
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splined end of the supporting tube and by means of maounting tubes loosen same by
turning it to the left. Also unscrew the lock nut of the propeller 10 (Fig. 4) from the
engine shaft,

Note: The propeller is fastened to the engine shaft by the forward and rear cone and
nut, which is designed in such a manner as to function as a puller during unscrewing,
Should the propeller be stored or dispatched, the propeller blades must be dismounted
In reversed procedure to that described in the part “Mounting of Propeller Blades",
The propeller blade bushes must be provided at once with polyethylene blinds 54
(Fig. 5).

While loosening the propeller, rotation of the shaft must be prevented by holding
the propeller blades.

If the lock nut is fully unscrewed from the thread of the engine shaft, the propeller
can be easily and carefully pulled down from the shaft, The propeller or the proepller
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hub enly must be set on the trestle (Fig. 12) in order to prevent damage to the bushes
or the de-icer.

Moreover, the flange of the de-icer and the lock bolt with the retainer must be re-
mounted (see "Mounting of De-icer Flange"). The polyamide blind 53 must be screwed
down into the rear of the propeller hub. After dismounting the propeller, remove
the rubber packing ring 52 (Fig. 8), the washer 51, the rear cone 50.0ff the shaft and
the packing rings 48 and 49 off the inlay in the engine shaft. The separate component
parts of the propeller must be stored again. The dismounting of the propeller must
be entered in the propeller log-book.

Prepare the propeller for storage or dispatching.
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Ill. The Lun 7811.01
Propeller Speed Regulator

DEFINITIONS AND APPLICATION

The LUN 7811.01 propeller speed regulator js an indirect, centrifugal regulator with
asingle-acting boosting element, which by means of a hydraulic servo-piston, readjusts
the propeller blades in such 2 manner that the engine output is absorbed by the pro-
peller always at che very speed preset by the propeller control lever.

BASIC TECHNICAL DATA

Direction of rotation when viewing the regulator

from the side of drive RS EE D w v m e e o right-hand

Quaranted range of speed of the driving shaft of the regulator,

at which the correct function of propelleris ensured . . . . 1730¢0 2450 r.p.m.
(of engine)

Reduction at the regulator drive, . , . . = e RIS

Oil pressure at inlet of regulater . . 5to 7 kpjem?

Maximum pressure preduced by regulator . . . oo - 27 kplem?

Qutput of regulator pump at inlet pressure of § kpfem?,

speed of driving shaft of 2300 r.p.m,, counterpressure

of 15 kp/em? and oil temperature 85w 90°C , . . min. 5 licres p.m,

Dead band (laboratory) of the regulator jtself

in equilibrium within the full range of regulated speed , . . + 10 r.p.m. of

driving shaft
Range of control wheel from position “take-off"' to position

“beginning of regulation™ (from stop to stop) . . . . . . max, 65°
Maximum output taken up by the regulator at regulator

shaft speed of 2550 r.p.m. and maximum pressure

of 27 kpfem® . . . e b0 o L L L L 05 kW
Weight of dry speed regulator . o.ooouow ., L L .- max. 1900 g
The regulator operates:

Up to an altitude above sea level of © s+ s w o w L., . 5500 m MSA

At a relative ambient humidity of airof . . . . . 30 to 98%,

At an ambient air SOMPRRAtUre of © u o W i L Ly L e s A0t +40 *C
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DESCRIPTION OF SPEED REGULATOR

The LUN 7811.01 speed regulator (Fig. 14) consists of a gear pump, a centrifugal
speedometer (pendulum governor), a spring of the boosting element, an overflow
(pressure reduction) valve and a control mechanism.

The regulator housing consists of three parts: The flange 1 (the lower part), the
regulator housing itself 2 (the middle part) and the regulator cover 3 (the upper part).
All the three parts are made of a light alloy. The improvement in the friction charac-
teristics of the functional surfaces is achieved by anti-friction chrome anodizing process.
The regulator flange couples the regulator to the engine both mechanically and
hydraulically.

In the regulator housing is situated the gear pump and the overflow valve. In the
regulator cover is situated the pendulum governor and above it the hand control
mechanism.

The regulator flange is fitted with centering means for setting the regulator on the
engine. The flange has four holes: One hole for the inlet of pressure oil from the
engine to the regulator pump, the second hole, i. e. the port of high pitch connects
the space of the regulator pump with the propeller serve-mechanism, the third hole
is used for the outlet of the oil from regulator. leaks to the cavity and the fourth
hole connects the pressure oil space behind the pump and the propeller (with the
mechanism of the locking valve).

W
S
e\
Wfii:
Y

Fig. 13 — LUN 7811.01 speed regulator, general view
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In the flange and the regulator housing rotates the driving shaft 4 made of one piece
together with the gear of the pump. In the lower part of the driving shaft there |s
the drive with an involute gearing, engaging with the drive in the engine. The driven
gear 5 of the pump rotates on the pivot 6 forced in the regulator flange.

In the pump housing are two vercical concentric shoulders, the lower one of which i
connected by ports with the pump and the overflow valve 7 and the upper one with
the port of the high pitch. From the pressure delivery space of the pump, oil
flows to the lower recess (shoulder) in the housing and further on through two ports
in the driving shaft to the interrecess space of the plunger 8, onwards to the port
under the overflow valve and finally to the port connecting the regulator with the
locking valve of the propeller.

When interrupting the intake of oil by the propeller, i.e. in the equilibrium pesitian,
when the propeller blades are not adjusted, pressure oil from the regulator pump
depresses the plunger 9 of the overflow valve and oil circulates through the cavity
of the pivot 6 back to the suction branch of the pump, i.e. to the inlat port of the
regulator flange, The middle part of the pivot is fitted with a lubrication hole for
slide fitting of the driven gear of the pump.

The flange and the housing of the regulator are bolted together by means of two bolts
and mutually centered by two position pegs. Packing 10 s fitted between both elements.
The overflow valve 7 is mounted horizontally in the regulator housing. The prestress
of the spring 11 is regulated by the valve cover 12, under which are set packing rings
13 of various thickness.

The driving shaft 4 is fitred with a precision lapped hole, dia. 9 mm, in which moves,
with a very small radial clearance, the plunger 14 incorporating in its middle part the
functional shoulder 15. This shoulder covers three radial holes in the driving shaft,
connecting the intershoulder space of the plunger with the port of the high pitch,
Depending of the position of the functional shoulder of the plunger in respect to
these holes, the pressure oil i permitted to flow through from the regulator to the
servo-mechanism or the return oil from the servo-mechanism is allowed to pass into
the centre bore of the driving shaft and into the engine through the hole in the slide
valve,

The upper end of the regulator driving shaft is ficced with two carrier surfaces for
fastening the bracket 16 of the centrifugal weights 17 mounted on free pins 18 (bearing
needles), which are secured against sliding out by a retaining ring 19. The bracker is
secured by a retaining spring ring 20 fastened in the slot of the driving shaft.

On the upper end of the slide valve is fastened the spring cup 22 and the radial ball
bearing 23 by means of pin 21. A conical spring 24, the upper end of which bears
against the toothed bush of the selector 25, presses against the spring cup.

The lower part of the weight bears during rotation of the regulator shaft against the
Upper race of the hall bearings so that the plunger of the regulator is constantly under
pressure either of the spring or of the centrifugal weights,

The toothed bush of the selector 25 engages with the selector shaft 26, the rotation
of which moves it up or down and thus changes also the prestress of the conical spring,
The preset engine speed maintained by the regulator is changed by changing the
prestress of the spring. The selector is turned by means of the control wheel of the
regulator 27, The selector shaft is sealed by two leather rings 28 compressed by spring
29. On the wheel circumference there s a groove for fastening the cable 35. The cable
islocked by a securing bolt 30 with nut 36 and is then led to the cockpit and connected
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to the propeller control lever. The take-off (maximum) speed is adjusted by the bolt
31, against which strikes the take-off stop 32 of the control wheel. In addition, the
control wheel Is fitted with a stop of minimum speed 33 (i.e. a stop for limiting the
lowest regulated speed).

DEPRESERVYATION OF REGULATOR

When depreserving the hydraulic speed regulator, the Inner space must be scavenged
with clean aircraft oil M 18 heated to 70—90 °C under simultaneous rotation of the
driving shaft. The external sufraces must be cleaned with a clean rag dipped in tech-
nical petrol and dried with pressure air.

Note: Use clean non-ethylized technical petrol for washing. The petrol must not
penetrate into the inner space of the regulator during washing. The regulator flange
must be protected by a protective cover lid after depreserving. The clean speed

i3

Fig. 15 — Mounting the regulator on the engine
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regulator must be lightly coated with spindle oil when depreserved,
A regulator may be kept unpreserved for max. 24 hours. The depreserving must be
entered into the “Log Sheet” of the device.

MOUNTING THE REGULATOR ON THE ENGINE (Fig. 15)

Prior to mounting the regulator on the engine an external inspection must be carried
out and complateness of the device checked. The supplier must be informed of all
defects and damage ascertained.

The cover lid intended for mounting the regulator must be removed from the reduc-
tion-gear flange. Inspect the flange for surface defects and clean it with a rag dipped in
pure petrol.

Remove the cover lid from the regulator flange, check the thrust surface and centering
for surface defects, such as cracks, etc. The regulator must be depreserved according
to part "Depreservation of Regulator".

Then insert the specified packing 1 (from among the separate component parts of the
regulator) on the clean reduction gear flange and mount the speed regulator, During
mounting, care must be taken that the splining of the driving shaft engages with a
sufficient clearance with the intermediate teeth of the drive in the engine (free
reduction inlay in the reduction gear) and that it does not jam.

The mounting of the regulator must be entered in the “Log-Sheet” of the device.

Fig- 14 — Section view of the LN 7811.01 speed regulator

1 — Flange 2 — Regulator housing

3 — Cover 4 — Driving shaft

3 — Pump gear & — Pump gear pivar

7 — Overflaw pressure reduction valve 7 — Overflow pressure reduction valve
8 — Intershoulder space of plunger 9 — Plunger of overflow valve

10 — Packing between flange and housing 11 — Spring of overflow valve
12 — Cover of overflow valve 13 — Packing rings of averflow valve

14 — Regulator plunger 15 — Functional shoulder of plunger
16 — Bracket with weights 17 — Centrifugal weights
18 — Meedles of bracker 19 — Retaining ring of bracket need|e
20 — Retaining ring of bracket 21 — Pin af plunger
21 — Spring cup 23 — Ball bearing

24 — Conical spring 25 — Bush of selector
26 — Shaft of selector 17 — Contral wheel
28 — |eather packing ring 29 — Spring
30 — Securing bole 31 — Bolt for adjustment of take-off speed
32 — Take off stop 33 — Stop of minimum regulated speed

34 — Nut for securing the take-off stop 35 — Control cable
36 — Mut for securing bolt of control cable
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DISMOUNTING REGULATOR FROM ENGINE

The following Is the procedure for dismounting the regulator from the engine: Dis-
connect the control cable and unscrew the nuts, remove the washers and split pins.
Loosen the regulator by mild knocking from either side and dismount it carefully
from the reduction gear. The bearing surfaces of the regulator flange with centering
must be protected by a lid included in tha separate component parts. The loose
component parts of the regulator (packings, nuts, wahsers and split pins) must be
placed in a paper bag.

The dismounting operation (with an Indication of tis reason) must be entered in the
"Log Sheet" of the regulator.
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[V. Operating Instructions

DESCRIPTION OF FUNCTION

The function of the constant-speed propeller can be characterized as follows:

In case of any deviation from the preset speed, the speed regulator gives an impulse
to the propeller servo-mechanism, which adjusts the engine speed to the preset
value by changing the adjustment of the propeller blades. At an increase in speed, the
propeller blades are adjusted to a higher pitch, at a speed reduction to a lower pitch.
After the preset speed has been adjusted, the mechanism of the regulator recurns to
its middle — equilibrium position,

In the previous part of this manual, the construction of the propeller and the speed
regulator was described. In order to ease the comprehension of the function of the
regulator and the propeller mechanism, this part contains a detailed description of
propeller function supplemented by the respective diagram.

State of Equilibrium (Fig. 16)

During the state of equilibrium, the engine speed agrees with that preset by the
propeller control lever 1 and the centrifugal force of the weight 2 of the regulator is
likewise in a state of equilibrium with the prestress of spring 3 com pressed by selector
bush through the action of the control wheel and propeller control lever in the cock-
pit. In this equilibrium position, the port 5 of high pitch is partly open owing to
the position of the shoulder of plunger é only to such an extent, as to maintain the
equilibrium between the oil pressure on the face surface of the piston of the propeller
serva-mechanism (adjustment for high pitch) and the force from the centrifugal and
aerodynamic forces of the propeller blade, acting in the opposite direction (adjustment
for low pitch). The remaining pressure oil delivered by the pump 7 of the regulator
flows through the regulator overflow valve 8 to the suction branch of its pump.

Description of Function at Increased Speed

If the engine speed is increased above the preset value, the centrifugal force of the
weight 2 of the pendulum governor is also increased and the weight moves the plunger
6 against the force of the spring 3. Thus the medium space of the plunger is connected
to the port 5 of the high pitch and the pressure oil delivered by the regulator
pump 7 flows into same. The pressure oil is fed through this port to that of the high
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pitch in the reduction gear. Via the ring system and the port 9 of the inlay 10 in the
engine shaft, the oil flows on through the inlay 11 in the propeller to the locking
valve. The ball 12 of the locking valve is moved by the oil pressure and oil flows
through the port 13 to the space "A" under the piston of the servo-mechanism.

The mechanism with the connecting rod 15 adjusting the propeller blades to a high
pitch is also moved by the pressure acting on the face surface of the piston, the output
absorbed by the propeller being thereby also increased and the speed starts to drop,
The adjustment of the propeller blades is finished at the instant, when the centrifugal
force of the weight 2 of the regulator diminishing due to the reduced speed compen-
sates the prestress of spring 3 and the state of equilibrium is reestablished.

Description of Function at Reduced Speed

If the engine speed is reduced below the preset value, the centrifugal force of weight
2 of the pendulum governor is also reduced and the spring 3 moves the plunger &
downwards thus connecting the port of high pitch 5 to the outlet.

flowing through the other port 16 from the regulator pump from the intershoulder
space of plunger in the delivery branch of oil from the pump), the ball 12 of the valve
is depressed by the piston 17 and the space A" is front of the piston 14 is connected
to the port of the high pitch 5.

Oil from the space "A’ of the propeller is thus forced aut by the piston 14 by a force
derived from the torque of the centrifugal and aerodynamic forces of the propeller
blade via the locking valve round the ball to the port of the high pitch and then
through the centre of the plunger 6 and the regulator shaft 18 to the reduction gear
space. The propeller blades are adjusted to a low pitch and the speed is increased.
The adjustment of the propeller blades (speed increase) is completed, when the in-
creased centrifugal force of the weights in the regulator equals the prestress of the

spring.

Circulation of Oijl and Lubrication

increases the service life of the moving component parts and makes any maintenance
and servicing by the technical ground personnel unnecessary. From the space of the
propeller hub, the lubrication oil flows through the outlet port 20 to the engine
crank case.

Protective Equipment



increase of propeller speed at a loss of oil pressure. The ball of the locking valve 12
(Fig. 4) stops immediately the space A" in front of the piston and prevents the ad-
justment of propeller blades to a low pitch.

ADJUSTMENT AND CHECKING OF FUNCTION
Adjustment

After mounting the propeller and the speed regulator, the adjustment and checking
of function must be carried but. First connect the control cable 35 between the control
wheel 27 of the regulator and the selector lever 37 in the cockpit. The following
procedure must be observed for this operation (Fig. 17).

1. Set the propeller control lever 37 in the cockpit to the position ““Take-off"" (max-
imum speed) closely before the stop (to spring the cables), approximately 5 to
10 mm (see Fig. 17).

30 36 32 31 34

Fig. 17 — Adjustment of regulator contral
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- Loosen the retaining bolt 30 by loosening the nut 36 for clamping and locking the
cable on the control wheel 27 of the regulator.

3. Turn the control wheel of the regulator to the marked position "Take-off" (max-

imum speed). The take-off stop 32 of the control wheel must be in contact with

the take-off stop 31 (i.e. the adjusting bolt) on the lug of the regulator lid.

Note: The take-off speed of the regulator was practically adjusted already in the
manufacturer's works,

4. Insert the control cable in the groove of the control wheel o that it passes through
the entire surface of the recess to the retaining bolt 30.

5. Tension the control cable in the air frame according to the instructions and check
the position “take-off" of the regulator control wheel and of the propeller control
lever. In this position, the control wheel must be at the mechanical stop and the
propeller control lever closely before the stop (5 to 10 mm).

6. Tighten the self-locking nut 36 of the retaining bolt 30 for locking thecable.

After final asse mbly, check the regulator control, which must comply with the following
conditions:

a) The control must be smooth without end play, the cable must not slip.

b) The control must be self-locking, but without “difficult run",

c) During the motion of the propeller control lever from the position “Take-off"
to the pasition “Beginning of regulation” the stop 33 on the control wheel should
strike against the lug on the rear Jid before the propeller control lever runs against
the contral panel stop (or simultaneously).

Air-Venting of Propeller

Prior to checking the propeller function after jts first mounting (both of propeller
and regulator) on the engine, the former must be air-vented during the engine test.
The air-venting is carried out in such @ manner that after warming-up the engine,
10 cycles, i.e. 10 positions changes of the control lever and thereby also of the propeller
from the position “Take-off" to “Beginning of regulation” and back are carried out.

Checking of Function and Adjustment

3} During the Engine Test
Move the control lever ac full throttle from the position "“Take-off" to “Beginning
of regulation” (to the mechanical stop on the regulator) and back. The speed must
drop from the full throctle valye (2450 —20 r.p.m.) to the valye for “Beginning of
regulation" (approx. 1730 r.p.m.} to the value for “Beginning of regulation"
(approx. 1730 r.p-m.) and after throwing the lever back it must increase to its
original value.

b) During A Flight
It is recommended to carry out the first take-off with the contral lever adjusted to

3 speed of 100 to 200 r.p.m. below the take-off speed. Only after a safe altitude has
been attained, move the selector to the take-off speed. The maximum speed must
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a precision of 1%, Constant variation of speed (dynamic unstability) must never
occur.

Caution: If the engine with a fully opened throttle and the control lever in the
“Take-off " position fails to attain or exceeds the specified speed, the take-off
stop 31 (Fig. 17) must be adjusted by means of the adjustment bolt with a self-
locking nut on the regulator cover. By turning the adjustment bolt 1 turn to the
left (co the right) the speed is increased (reduced) by approximately 15 to 20 r.p.m.
After adjustment, do not omit to secure the adjusting bolt by the self-locking nut.

After the test flight, check the propeller tightness (of the propeller hub and blade
fitting) and tightness of the regulator at the seating surface and round the sealing
pads at the overflow valve.

OPERATIOMN
Engine test

The starting and the engine test must be carried out with the propeller control lever
set to position "Take-off”" (maximum speed). After warming up of the engine and
performing the procedure specified for the engine test, check the function of the
regulation: With a fully opened throttle, throw the propeller control lever smoothly
from the position “Take-off" to “'Beginning of regulation and back. The speed must
drop from a value of 2450 — 20 r.p.m. to that of approximately 1730 r.p.m.,any after
moving the lever back it must be increased to its original value.

Caution: With a cold engine at least 5 cycles of the propeller adjustment musc be
carried out, in order to fill the propeller with hot oil and to ensure its correct function.
With a warm engine 1 or 2 cycles are sufficient. During the cycles, the selector must
not be kept at a speed of 1730 r.p.m. for more than 10 sec., in order to prevent over-
loading of the engine.

Take-off

Prior to the take-off, throw the selector lever to the “'take-off" position. During the
take-off run, the regulator must keep the engine speed at the specified value (2450
420 r.p.m.), the maximum engine speed thus being maintained from the zero air
speed of the plane and the take-off, therefore, be carried out with full output of the
engine.

The engine control must be effected according to the respective instructions.

Flight

At all steady flight regimes the engine speed must be adapted by the motion of the
propeller control lever to the value corresponding to the engine performance. Thus
at a reduction of speed by the control lever, the throttle must also be correspondingly
closed. The minimum regulated engine speed (“Beginning of Regulation™) is adjusted
also by a stop on the regulator and amounts to approximately 1730 r.p.m. The speed
regulater maintains a constant engine speed during all flight regimes.
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Caution: It is permitted to use the full output of the engine with maximum speed
(2,450 r.p.m.) Up to a velocity of the aircraft of 180 km per hr. At higher velocities,
the engine speed must be reduced to 2200 r.p.m. or lower,

During a long steady flight or at low temperature, it is recommended to actuate the
propeller blades approximately after each hour by gradual moving the control lever
from one extreme position to the other and back. Cogealing of oil or formation of
sediments in the operating space of the propeller cylinder is thus prevented.

Landing

Prior to landing, the propeller control lever can be moved to the take-off pasition.
At throttling back, the regulator adjusts the propeller blades to the minimum angle
corresponding to the decreasing (landing) speed.

In case of an eventual “interrupted landing' it |s absolutely necessary to open the
throttle gradually at such a rate (approximately 2 to 3 sec.) that thersubstantially
relieved propeller does not permit the engine speed to exceed jrs permitted limit of
2,650 r.p.m.

Note: During acceptance flights at the manufacturer's plant the programme of the
acceptance flying test must be obeserved.

LIST OF SPECIFIED OPERATIONS CONCERNING PROPELLER
AND SPEED REGULATOR

Repeated mounting | Specified Operation procedure
or exchange operation described in part
Propeller ! Air-venting " Air-venting
‘ Engine test Operation
5_|:1eed r*egu_lat; o -_.-‘:'\Ejus;’l;'l[ and cf;;e_ckinjg ) Idju_scmcm arﬂhecking
of function Ajr venting of function (in full extent)
Engine test :
Change_of oil in | a_ﬂ.ir-v_mt;g. or c-Jeam'_ng _Afr-v;ting
engine of propeller serve-mechanism Cleaning of propeller

servo-mechanism

Cieaning-;propell-c_r-

Cieaﬁing of p;pell'.er_

Replacement of

engine servo-mechanism
Replacement of anﬁg.gpznpmer_ o E:leamng of propeller
propeller blades servo-mechanism

MAINTENANCE AND INSPECTIONS

The propeller requires minimum maintenance by ground personnel, as it consists
practically in inspections and checking. The lubrication of the moving parts of the
propeller mechanism is carried out automatically with oil flowing through the lubrica-
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tion nozzle in the servomechanism. This arrangement ensures correct function of the
entire mechanism and considerably increases the service life of all moving component
parts. The outlet oil flows to the engine crank case.

Preflight Inspection

Before every flight, the smoothness of motion of the propeller control lever in the
cockpit must be checked, and its proper adjustment in relation to the control wheel
and the propeller blades and hub must be inspected.

After-Flight Maintenance

At the end of each air day, the state of the propeller blades and tightness of the speed
regulator must be checked.

The propeller blades and hub must be wiped with a cloth dipped in petrol in the
horizontal position. Thus the penetration of petrol between the external ring and the
blade bush in the space of rubber packing is prevented. The regulator must be wiped
with a clean cloth dipped in pure petrol. Check its contrals.

Attendance After the First 10 Operating Hours

After the first 10 operating hours, check the tightening of the propeller by the spec-
ified torque Mk = 35 to 40 kpm. In the forward part of the propeller hub release che
claw retainer and loosen it to the left and unscrew the lock bolt by means of spanner
No. 3 and the mounting tube.

Pull the de-icer flange off the propeller supporting tube by means of the flexible
dismounting tool (spanner Neo. 4) Insert spanner No. 1 on the splined end of the
supporting tube and by means of mounting tubes (or a torque spanner) tighten the
propeller by applying the specified torque. Then reinsert the de-icer flange on the
supporting tube in such a manner that the position pegs of the flange engage the
holes in the counterpiece. Insert the securing device in the forward part of the flange
and fasten same by the lock bolt using a torque Mk = 4.5 to 5 kpm. Use spanner No. 5
with a mounting tube for tightening. After tightening, secure the bolt by bending the
tongue of the retainer in the recess of the counterpiece,

Attendance After Each 100 Operating Hours

After each 100 operating hours, check the clearance of the blades — scc part "*Checking
of angular clearance of blades”, (below) and the tightness of the propeller hub, Check
the condition of the nuts and split pins on the speed regulator, tighten and secure
the nuts, if necessary. The carrying out of the check must be entered in the “Propeller
log"” and the "Log sheet™ of the speed regulator.

Attendance During Engine Oil Changing

When changing the oil in the engine the oil passages must be scavenged also in the
propeller icself. Dismount the locking valve 33 (see Fig. 4, part "Description of Pro-
peller”) with the slide valve 34, spring 35 and ball from the propeller. Move the blades
by hand at least twice from the small to the large angle and back. Remount the locking
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valve (pay attention to the correct fitting of the ball and spring) and secure it in its
original position.
Then vent the propeller according to the part “Alr-venting" within the range of the
regulated speed.

Cleaning of Propeller Servo-Mechanism

The cleaning of the propeller servo-mechanism must be carried out:

a) At every replacement of the engine (inspection of the engine, replacement of the
engine, in case of an engine defect), however, at least after 300 flight hours,

b) When impurities are found in the oil system of the engine, or when they are
suspected In case of a defect,

€} When a defective run of the propeller is determined.

The cleaning of the propeller servo-mechanism is recommended:

a) When replacing the engine oil after 100 operating hours (every other replacement),
b) When replacing the propeller blades,
¢} When repairing the aircraft (after a certain period),

Caution: Cleaning of the propeller is only permitted in a hangar, if possible in dust-
free environments. It is forbidden to strip the propeller servo-mechanism in the
open.

The cleaning of the propeller servo-mechanism can be carried out by the user anly if
the set “B" of the mounting tools is available. Otherwise this maintenance must be
entrusted to a service centre or to the employees of the manufacturer's plant.

Prior to cleaning, the old oil must be drained as follows:
Release the retajner 43 (Fig. 10) and unscrew the lock bolt 40 by means of spanner

= |
ﬁi%

J

Fig. 18 — Inserting of puller on the eylinder
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Fig. 19 — Sliding the piston out of the prepeller hub

No. 3. Pull the de-icer flange 41 off the supporting tube 30 by means of flexible dis-
mounting tool No. 4. Pull the de-icer 39 off the propeller hub, release and unscrew
the securing bolt 22 nad loosen and unscrew by means of the spanner No. 7 to the
left the cylinder bolt 21 (tightening torque 25 to 30 kpm). From the recess in the
supporting tube, dismount the retaining ring 55 (Fig. 18). Then insert the puller No. 8
in the recess in the forward part of the cylinder, dismount the latter and remove the
forward stop off the supporting tube,

Slide out the piston 24 (Fig. 19) from the propeller hub by hand (by manual adjustment
of the propeller blades) and pull out the supporting tube 30 from the lock nut 10
(Fig. 4) and from the piston. Loosening the nuts of the piston or its dismounting
from the propeller hub is not permitted, since its mounting can only be carried out
by means of a special centering fixture, which is not delivered with the mounting
tools.

Lec the oil drain out completely and clean the entire servo-mechanism and the cylinder
of oil slurry and sediments with a napless cloth. It is forbidden to use petrol for
cleaning, as there is a danger of swelling of the rubber packing rings. Hard objects,
sand or smery paper etc., owing to the danger or damage to the surface of the com-
ponent parts during mechanical removing of sediments. It is also forbidden to remove
the packing rings from the respective grooves, since their damage or faulty assembly
hight cause incrorect function of the propeller.
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Note: For better cleaning of the propeller, it is recommended to dismount the pro-
peller from the engine (to loosen the propeller even before loosening the bolt of the
cylinder 21), to set it up in a vertical position, i.e. with the piston downwards until all
dirty oil flows out of the propeller hub into a sujtable vessel With a greater quanticy
of used oil or in case water should appear in the oil, it is advisable to set the propeller
hub up-side down, i.e. with the holes pointing upwards, and to fill che propeller hub
with clean engine oil. After several turns of the propeller blades (within the range
limited by the stop) the propeller hub should be turned upside down with the holes
pointing downwards and the scavenging oil must be left to drain.

After cleaning, the friction surfaces must be coated with clean engine oil. The servo-
mechanism must be moved by hand in sucha manner that the rear thrust surface of the
piston is 9 to 10 mm away from the stop on the forward lid 29 (Fig. 4), then insert
the supporting tube 30 inta the Piston and nut 10. Mount the forward stop on the
shoulder of the supporting tube observe its position according to Fig. 4. Insert the
cylinder into the propeller hub, the position of which is determined by two posi-
tion pegs and screw down the bolt 21 by a tightening torque to 25 to 30 kpm. After
tightening, securs the same by means of bolt 22 and binding wire according to Fig. 4.
Insert the retaining ring 55 into the recess of the Supporting tube (Fig. 18). Mount
the de-icer 39 on the propeller hub in such a manner that its holes on the front
surface are in line with the holes in the cylinder,

Further assembly is to be carried cut according to the description contained in part
"Mounting Propeller on the Engine Shaft",

After cleaning the propeller servo-mechanism, the engine test and airventing must be
carried out unconditionally within 24 hours, so that the propeller is ready for further
operation and all inside surfaces preserved by engine oil.

Note: If the specified speed were not attained during the engine test (i.e. if, the
specified distance of piston was not observed during assembly of the cylinder), the
propeller blades must be adjusted by hand Up to the stop of low pitch. This can be
carried out after opening the locking valve situated in the forward part of the sup-
porting tube,

The opening of the locking valve is to be carried out as follows:

After dismounting the de-icer flange, dismount the retaining ring 37 and pull out the
infay 36 by the flexible dismounting tool No. 4, This inlay, when assembled, is under
pressure of the spring 35 (approximately 18 kp). Remove the spring of the locking
valve with the ball,

Then adjust the propeller blades by hand to the low-pitch stop and reassemble the
locking valve from the de-icer flange. The correct assembly must be verified by a
new engine test. The cleaning of the servo-mechanism must be entered in the pro-
peller log-baok,

PERMITTED REPAIR WORK
Propeller Blades

The purpose of a repair is a restoration of aerodynamic characteristics of the injured
propeller blade surface Spots and a relief of stress cancentration focuses which might
reduce the service life of the propeller blade involved,

The injured propeller blade surface spots should be repaired so that the blade section
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is fully kept up to the original one and their transition surfaces should have serviceable
radiuses following continuously the original blade section shape. The injured blade
surface spots are to be repaired by means of a fine file, smoothed by a scraper and
ground in with a fine emery cloth.

After having carried out a repair of the injured propeller blade surface it is necessary
to rebalance the propeller involved according to the instructions specified herein
on pages 46 to 47, and the repaired blade surface spots are to be preserved with some
protective nitropaint coating. In cases where commercial users have no possibility to
rebalance the repaired propeller, the maximum permissible extent of the propeller
blade surface repair is determined and limited by the volume of the maximum per-
missible statical unbalance of the propeller rated to 4 pm (i.e. the resulting product
of the distance range of the injured blade surface spot to be repaired from the pro-
peller rotation axis, given by "“m" and of the weight “p'" of the blade mass material
taken off must not exceed the above specified figure).

Limited Extent of Permissible Propeller Blade Repairs

No repairs of any injured propeller blade surface spots are permissible if being found
on the blade surface within a distance range of 400 mm from the propeller rotation
axis. In such cases like this and in all cases where the repair of an injured blade surface
spot would be of an extent exceeding the top limit specifications quoted herein
lower, the injured propeller should be excluded off the air service.

Injured Surface Spots of the Propeller Blade Pressure or Camber Side

after having been repaired must not exceed the limits as specified here below:

Maximum permissible depth of each injured blade surface spot . . . 1 mm
Maximum permissible length of each injured blade surface spot . . . 60 mm
Maximum permissible area of each injured blade surface spot . . . . 1800 sq. mm
Total maximum permissible area of all injured blade surface spots . . 4000 $q. mm

Total maximum permissible quantity of all injured blade surface spots 10
Minimum permissible distance range of an injured blade surface spot

from any propeller blade edge injured . . . . . . . . . . . . . _ 100 mm
Minimum permissible distance range of an injured blade surface spot
from the opposite blade surface spot injured . . 2 100 mm

Minimum permissible distance range of an injured blade surface spot

from another injured spot being found next on the same

bladesurface . . . . . . . . . . . . . .. . ... . . . ... 50mm
Minimum permissible distance range of an injured blade surface spot

from another injured blade surface spot if not exceeding

anareaof 100sq.mm . . . . . . . .. . ... . ... .. 30mm
Total maximum permissible quantity of injured blade surface spots
being found on the same blade section . . . . . . . . . .. . .. 2

Injured Surface Spots of Propeller Blade Leading or Trailing Edge

after having been repaired must not exceed the limits as specified here below:
Maximum permissible depth of each injured blade edge spot
(in comparison with the original blade edge surface shape) . .. . . . . . 4mm
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Maximum permissible length of the injured blade edge spot

{h=truudepthf::4mrn].,.... 160/h

Total maximum permissible quantity of injured blade edge spots

beingFoundaneachbiadu.,.,.-......,,1.,... 4

Minimum permissible distance range from another injured surface spot

being found on the same blade edge . . . . . . s G R W B e . SO

Minimum permissible offset out of line of the injured opposite blade

edge surface spot (measured between the injured blade sections) . . . . . S50 mm

Injured Propeller Blade Tip

after having been repaired must not exceed the limits as specified here below:

Maximum permissible radius of a repaired

propeller blade tip . . . . . © o+ o+« o« .« . R =ahalf of the blade
width

Maximum permissible shortening of each repaired blade . 15 mm

Maximum permissible blade length difference of each

assembled propeller : 1 mm

Any necessary repair adaptations of propeller blade tips have to be executed sym-
metrically and uniformly on both the propeller blades and any remaining sharp edges
at the repair should be properly rounded and smoothed.

Straightening the Propeller Blades by Cold Process

In exceptional cases (f.e. if repairing the propeller for the purpose of an emergency
take-off and flight from the emergency landing field to the hame airport or to a special
repair shop) is permitted the cold straightening of slightly deformed propeller blades.
Such a propeller with cold-straightened blades is allowed to be kept furtheron in
air service only for the decreased period as specified in the diagram (fig. 20) included
in the Service Instructions of the V 520 Propeller, page 45. If the propeller blade
involved is, however, just in the spot to be straightened anyhow injured, but not
more than within the range permissing it to be repaired, the remaining standard
service life of such a propeller blade is to be reduced down to 50 per cent.

In the diagram (fig. 20) included signs are to be understood as follows:

A = Propeller blade maximum deflection (deformation) being measured from the
blade length chord b = 100 mm (specified in millimetres);

t = blade section thickness in the point of blade deflaction being measured (specified
in millimetres);

T = permitted decreased remaining service life period of the cold-straightened pro-
peller blade (specified in remaining operating hours),

Procedure

1. In the longitudinal axis of the pressure side of the deformed blade, 2 100 mm long
ruleislaid and the maximum bending of the blade (a) from the rule is determined
by a depth gauge together with the thickness (t) of the blade at the respective spot,
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2. The bending of the blade so determined (a) is ascertained on the axis of abseissas
in the charc (Fig. 20). At this spot, a perpendicular is erected, until it intersects
the curve corresponding to the blade thickness (t).

3. Against this point of intersection, a period permitted for further operation of the
blade is read on the axis of ordinates.

4. On expiry of the permitted time of propeller operation, as determined according
to points 3 and 4, the propeller blades must be handed over for heat treatment.
The repair of the propeller blades must be entered in the “Propeller log-book".

Replacement of Propeller Blades

When replacing the propeller blades, both blades — i.e. entire set must be replaced,
but only if the equipment for static balancing of the propeller is available (Fig. 21).

Dismounting Defective Blades and Mounting of New Ones

was already described in the part “Mounting (Dismounting of Propeller on the
Engine",

When replacing the blades (always full sets) the propeller must be statically balanced
on the balancing mandrel of the respective equipment.

The replacement of the propeller blades must be entered in the "Propeller log-book™.
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Fig. 20 — Diagram for straightening of prapeller blades by cold process
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Balancing of Propeller

The propeller must be balanced without the oil charge, with the locking valve open.
The oil must be drained in the manner described in the part “Cleaning Propeller
Servo-Mechanism"'.

respectively (selected according to thickness of the balancing plates being just applied)
to the rear side of the flange No. 8 — This ficting material is to be ordered by a special
order from the man ufacturing works in quantity as individually required.

The pemitted static unbalance of the propeller:

In vertical position of blades . . . . i T TR
In horizontal position of blades . . T T €

Im

Fig. 21 — Equipment for static balancing of the v 520 propelier
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After balancing of the propeller with blades adjusted to minimum angle, adjust them
by hand against the stop of the max. angle and check the balancing in the same manner.
Prior to mounting the locking valve, adjust the propeller blades by hand against the
stop of the low pitch.

Mount the ball, the spring, the inlay and the retaining ring in the supporting tube.
The further assembly of the propeller is to be carried out according to the respective
part of this manual.

Warning for users: It is not recommended in the user's own interest to carry out
any other repairs. It is better to entrust them to a servicing centre. The user will
in this way avoid the risk of refusal of guarantee ensuing from a repair performed in
an untoward manner.

Checking Angular Clearance of Blades (Fig. 22)

It is recommended to check the blade clearance approximately after each 100 operating
hours as follows:

Hold one blade in its position. Force the other blade in the direction of the minimum
angle and make a mark (in pencil) at an arbitrary spot both on the bush and on the
outside ring.

Fig. 22 — Checking of angular clearance of propeller blades
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Then adjust the blade in the direction of the max. angle (while the other blade is
fixed) and make another mark on the bush against the mark on the outside ring.
Max. 2° are permitced, which amounts to max. 1.7 mm on the blade bush (dia. 100).
Should this value be exceeded, send the propeller for repair to the manufacturer's
works. This measuring must be carried out with both blades.

PRESERVATION OF PROPELLER IN CASE OF INTERRUPTION OF
ITS SERYICE AND STORAGE

In order to ensure reliable function of the propeller, it must be properly and expertly
maintained. In addition to normal daily and regular inspections, instructions are
given below for preserving of the propeller in case of interruption of it cperation.

1. In case of interruption of operation for a period shorter than one month,
if a closed hangar is available.
Coat the propeller blades with motor oil and put the propeller in a horizontal
position,

2. In case of interruption of operation for a period shorter than 1 month,
if the aircraft is left in the open air
a) Coat the propeller blades slightly with preserving vaseline C.
b) Coat the propeller hub slightly with vaseline.
c) Protect the propeller by means of protective covers.
d) Renew the protection of the propeller according to points a) to cj each fortnight,

3. In case of interruption of operation for a period exceeding 1 month but
shorter than 6 months
a) Coat the surface of the entire propeller, including the propeller blades with
engine oil containing 4 to 6% of ceresine.
b) Protect the propeller by means of protective covers.
c} All surfaces of the speed regulator not protected by paint must be coated with
clean engine oil or vaseline.
Caution: The preserving substance must be heared prior to application for 30 mi-
Autesata temperature of 105 to 115 °C and the propeller must be set to its horizontal
position.

4. In case of putting the propeller out of operation for a period exceeding
6 months
The propeller must be dismounted from the engine, long-term preserving must be
carried out and the propeller put in a suitable protective cover. The long-term
preserving should be carried out by the manufacturer's works or a servicing centre,
eventually it should be carried out according to the special instructions of the
manufacturer's.
The kind and date of preserving must be entered in the “Propeller log-book™,

DISPATCHING THE PROPELLER FOR REPAIR OR INSPECTION

In case of 2 defect, a forced landing (or crash) or after the period for inspection, the
propeller and the speed regulator must be sant for inspection to the manufacturer's
works.
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When dispatching the propeller, the buyer is obliged to send a properly filled-in log
sheet and the damaged component parts ortheir remnants, if any. He is also obliged
to enter the replacement of the regulator in the engine log-book. After every forced
landing (er crash) occuring within the guarantee period of the propeller or the speed
regulator, the user is obliged to have them inspected by the manufacturer or his
representative prior to setting them in operation again. This checking must be
entered in the log-book. Should the propeller (regulator) be set into operation without
checking, the manufacturer refuses guarantee.

The packing case must be used for dispatching the propeller and the speed regulator
if necessary, In order to prevent damage. Should only the speed regulator be dis-
patched, a suitable container must be used. The dispatched propeller andfor regulator
must be suitably preserved, in order to prevent corrosion during transport.
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V. Possible Defects of the Propeller Unit,
their Causes and Remedy

Vibration of propeller

1. The propeller blades are unequally adjusted:
Check the setting of the marks on the propeller blades and adjust them in ac-
cordance with the part “Mounting Propeller Blades". Check the numbers on
blades and hub arms for agreement,

1. The propeller is not balanced:
Dismount the propeller and balance it according to the part “Balancing of Pro-
peller'. Replace the propeller,

3. Insufficient fastening of the engine in the airframe:
Inspect and arrange the engine fastening in the engine mount.

During the test, the engine fails to attain the specified speed of 2,450 — 20 r.p.m.
at full throttle

1. Loose cable of regulatar control:
Repair or replace the cable and adjust according to part “Adjustment and Check-
ing of Function®,
2. Incorrect adjustment of controls: The propeller control lever is not in the “take-off"
position, or it runs against the Stop in the “take-off" position before the take-off
stop of the regulator:
Adjust the propeller controls according to parts “Adjustment and Checking of
Function",
Defective engine-speed indicator
Unsuitable fuel
Defect in the Ignition system
The engine does not give its usual output.
For point 3, to 6, see defacts in the engine operation (Type M 462 — RF Aircraft
Engine — Description — Servicing — Maintenance).
. The propeller is not air vented.
Air-vent propeller according to part “Air-Venting of Propeller"”,

=
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During the test the engine exceeds the specified speed at full throttle

1. The speed regulator is not properly adjusted:
Adjust the regulator.

Speed cannot be "selected” with the propeller control lever within the range
of speed regulation

1. Loose cable (crossed cable):
Repair controls.

2. Defect in the propeller regulator (as an extreme case):
Replace the regulator.

3. Defect in the propeller servo-mechanism (as an extreme case):
Replace the propeller.

The response of the propeller to a decrease in speed is considerably slower

1. Defect in the pressure reduction valve of the regulator:
Inspect the pressure reduction valve. It is forbidden to take off or add washers.
2. Defect of the engine (leaking rings):
See engine defects.
3. Engine too cold:
Warm up the engine to the specified temperature,
4. The propeller is not air vented:
Air vent the propeller according to the part “Air-Venting of Propeller”,
2. The propeller is soiled by sediments of motor oil:
Clean the propeller according to part “Cleaning of Propeller Servo-Mechanism"".

The response of the propeller to an increase in speed is considerably slower

1. Uncorrectly adjusted propeller sleeves:
Adjust the sleeve position according to the marking lines.
2. The propeller is soiled by sediments of motor oil:
Clean the propeller according to part “'Cleaning of Propeller Servo-Mechanism",

The engine speed permanently varies in the course of steady flight

1. Air in the propeller:

Alr vent the propeller according to part “Air-Yenting™',
4. Defect of the speed regulator:

Replace the regulator.
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THE ENGINE
MName
&F Pait Drawing No. or Standard Intended for
Rear cone | V 520-0001 Centering of propeller hub
on engine shaft
e e = .
Ring V 520-0006 Limiting of sealing space
between details V. 520-0001
and LN 6041
Packing LN — 6041 Sealing of space between .
ring propeller hub and engine ;:L:
shaft &
e EEEEE————— —|a
Packing LN — 6048 Sealing of space between
ring OD — 01 — 121 shaft inlay and propeller hub
- s — L S —
Packing 90x 80 CSN 02 9280 Sealing of space between
ring propellerblade and blade bush|
Split pin | 4% 30 SN 02 1781.02 Securing of sleeve nut {
Packing P 7811-0008 Sealing of speed regulator ||
Nut M8 CSN 31 32132 Fastening of regulator =
Washer | 8 €SN 31 3282.12 Fastening of regulator ‘ £
AN _ e
Split pin | 2% 20 CSN 02 1781.02 Securing of nut for [
fastening of regulator
I

every propeller,

With propellers intend
the box with separate

propeller.

The separate Component parts of the re
component parts of the engine.
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LIST OF SPARE PARTS FOR THE V 520 PROPELLER AND THE LUN

7811.01 SPEED REGULATOR — “A” Set

N
of?:'r::t Drawing No. or Standard Pecs Intended for
Retainer | V 520-2013 1 Securing of locking bolt
drawing MNo. ¥V 520-2012
Packing LN — 6041 1 Sealing of space between
ring propeller hub and engine
shaft
. K
Packing LN — 6048 1 Sealing of space between 5
ring OD - 01 — 121 1 | shaftinlay and propeller hub g
o
Packing | 9x 80 CSN 02 9280 2 | Sealing of space between
ring propeller blade and blade
bush
Split pin | 430 CSN 02 1871.02 2 | Securing of sleeve nut
Packing P 7811 — 0008 1 Sealing of speed regulater
Packing P 7811 — 0407 1 For overflow valve
washer
Packing P 7811 — 0408 1 For averflow valve i
washer S
I - == &
=3
Packing P 7811 — 0409 1 | For overflow valve &
washer =
Washer 8 CSM 31 3282.12 1 | Fastening of regulator
Split pin | 2%20 CSN 02 1781.02 1 | Securing of nut for fastening
of regulator

Note: The spare parts are
With propellers intended fo
box containing spare parts i

in a special box and are delivered with every propeller.
r the type M 462 — RF engine, and spare propellers, the
s in the packing case of the propeller.

The spare parts of the regulator are packed together with spare parts for the engine
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